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PREFACE

The risk assessment for the UOP Superfund Site in East
Rutherford, New Jersey is contained in two volumes. Volume 1
(the enclosed report) presents a baseline human health risk
evaluation of the upland portions (Areas 1, 1A, 2, and 5) of
the UOP Site. A risk assessment of human contact directly with
tidal stream channel (Area 4) contaminants is included in
Appendix B of this report. Indirect exposure risks from the
stream channels through the food chain are presented with the
ecological risk assessment (Volume 2). This report has been
prepared by ENSR Consulting and Engineering (formerly ERT) to
support the forthcoming UOP Site Feasibility Study (FS).

The risk evaluation is based on field observations and
analytical data as presented in the Phase II Investigation (May
1985), the Remedial Investigation (RI) Report (Phase III, May
1988) by Geraghty & Miller, Inc. and the report entitled:
"Conceptual Plan for the Remediation ¢f Ackerman's Creek
Sediments, February 1988" by ERT, Inc., (also a Phase III
Investigation). The methods for this risk evaluation follow
the guidance provided in the Superfund Public Health Evaluation
Manual, (SPHEM; EPA 1986) and it is formatted to comply with
draft guidance (November 1986) from the New Jersey Department
.of Environmental Protection on health assessments of hazafdous
waste sites. :

The baseline evaluation is a health risk assessment of the
current condition of the UOP Site and, as such, represents a
health risk evaluation of the "no-action alternative." The
baseline evaluation will indicate if remediation is needed at
the UOP Site to provide an adequate level of public health
protection for present and probable future use of the site. 1In
addition, a review is included to determine if remediation is
required to comply with Applicable or Relevant and Appropriate
Requirements (ARARs).

B98B6F 6020-006-245




The SPHEM suggests that health-based criteria can be
useful in deriving acceptable residual levels of constituents
in soil (design goals). The baseline assessment will provide
the framework for developing design goals for the UOP Site, if
they are required. The design goals may then be u;ed for
developing and screening remedial alternatives during the FS
process. ,

In this report, design goals will be developed which, if
achieved by site remediation, would provide public health
protection'at the -potential exposure points at the site.
Specifically, design goals will be set which ensure exposure
below toxic levels to non-carcinogenic constituents and provide
for low risk from carcinogenic substances. These values will
provide objective, health-based criteria for developing and
screening remedial alternatives. In compliance with the
Guidance on Feasibility Studies under CERCLA (EPA, 1985), a
range of design goals for carcinogens associated with cancer
risk of 1 chance in 10,000 (10-4) to 1 chance in 10,000,000
(10'7) will be provided. _

The Risk Assessment is organized as follows. Section 1
describes the process for selecting a set of "Indicator
Compounds™ that are representative of all the compounds found
at ‘the site. The Indicator Compounds are used solely for the
risk evaluations. Section 2 describes the carcinogenic and
non-carcinogenic toxic characteristics for each of the
Indicator Compounds. Section 3 describes.the potential
pathways of contaminants through the air, ground water, surface
water, soils and the sediments to human populations. Section 4
describes what type of people (i.e., children, adults,
construction workers) are expected to be exposed based on
current and projected land uses. Section 5 develops the
concentration of contaminants available for human contact
through the air, water and soil. Section 6 describes these
concentrations relative to relevant and applicable standards.
Section 7 develops the dose of contaminants received by the
exposed populations. Section 8 evaluates the carcinogenic and

2
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non-carcinogenic risks associated with the doses received.
Section 9 summarizes the risk factors developed in Section 8.
Section 10 reviews the assumptions used in developing the risk
scenarios and the inherent uncertainty in the various steps of
the risk analysis.. Section 11 summarizes the risk assessment
and presents the major findings. .

8986F 6020-006-245



1. SELECTION OF INDICATOR COMPOUNDS

1.1 .General

A set of indicator compounds which characterize the
potential public health threat at the UOP site was identified.
The indicator chemicals were selected from the analytical data
compiled during the Phase II and III Remedial Investigations at
the Site. The chief. criteria for selec;ion of the compounds
were the relative concentrations of the substances in the
various media at the UOP site and their relative toxicity.
Following the initial screening, the exposure risk of the
compounds was evaluated on the basis of the relative frequency
of detection of the candidate compounds. The selection of
indicator compounds generally followed the steps outlined in
the EPA Superfund Public Health Evaluation Manual (SPHEM) (EPA,
1986). The selection of indicator compounds for Area 4,
Ackerman's Creek, is described in the human health risk
assessment of direct exposures for this area, which is included

in Appendix B.
1.2 Identification of Contaminants

All chemical contaminants detected in ground water and
soil samples were considered in the selection of indicator QPP*
chemicals. Indicator chemicals for Area 4 were determined
separately based on sediment and surface water concentrations
(Appendix B). The highest concentration and a representative
mean were used in the calculations described subsequently.

" Although the RI apportioned the analytical data sets according
to the four sub areas (1, 1A, 2, & 5) of the site in which they
were detected, during the selection of indicator chemicals, the
four areas were considered as a single site. Thus, the site
was characterized as a whole, rather than as four distinct
areas. Analytical data points were grouped according to the
environmental media in which they occurred: ground water,

1-1
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surface soil and sub-surface soil. This grouping reflects the
distinctions in the probable routes of exposure which could be
expected to result from a "no-action" site remediation
scenario. It also facilitates the indicator scoring, as the
toxicity constants presented in the SPHEM are medium-specific.
Within each medium, an arithmetic mean of analytical data
points was calculated. The arithmetic mean was calculated
using all samples. The concentration of chemicals in
non-detect samples was assumed to be zero. The frequency of
detection for each contaminant was recorded separately as a
ratio of: the number of samples in which the compound was
detected to the total number of samples analyzed. For each
compound in each medium, the maximum concentration detected was

also recorded.
1.3 Toxicity Ranking of Indicator Chemicals

Following the procedure outlined in the SPHEM, an
indicator score for each chemical was calculated from the
following algorithm:

where ISij_- indicator score for chemical i in medium j.
(unitless)

Cij - concentration of chemical i in medium j. The
units are:

1. Groundwater mg/L

2. Surface Soils mg/kg

3. Sub-surface Soils mg/kg
1-2
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Tij = a toxicity constant for chemical i in medium j
(units are the inverse of above concentration

units).

The toxicity constants, as listed in the SPHEM, are medium
specific, calculating the relative toxicity of a given cbmpound
in water and soil. For each medium there are two distinct
constants: one for carcinogenic toxicity and one for
non-carcinogenic toxicity. The two sets are not
interchangeable, and thus the indicator scores for carcinogens
and non-carcinogens cannot be validly compared.

Toxicity constants for non-carcinogens (Tn) are derived
from the minimum effective dose (MED) for chronic effects, a
severity-of-effect factor, and standard factors for body weight
and oral or inhalation intake (e.g., 70 kg body weight, 2 L/day
of drinking water, 20 m3/day of air). Toxicity constants for
potential carcinogens (Tc) are based on the dose at which a 10
percent incremental carcinogenic response is observed (EDlO)
and the same standard intake and body weight factors. The
intake factor for soil toxicity constants is based on an
assumption of 100 mg of soil consumed per day for 2- to
6-year-olds (EPA, 1984a). Toxicity constants for constituents
at the UOP site are given in Table 1-1. Worksheets indicating
maximum and representative concentrations of compounds and the
resulting maximum and representative IS scores are given in
Tables 1-2, 1-3, and 1-4.

Although the SPHEM suggests calculating an overall
indicator score (IS = ; Ci' -fri?, ENSR chose to

j=1 1

evaluate individual media indicator scores to select indicator
chemicals. This was done because the UOP Site is different
from many sites in having relatively different constituents in
the different media, and disparate relative importance of each
media for various exposure scenarios. Thus, separate scores
are more reflective of the actual health impact potential of
the site than is a combined score.

1-3
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TABLE 1-1

TOXICITY CONSTANTS FOR SELECTED COMPOUNDS PRESENT AT THE UOP SITE

Carcinogenic Carcinogenic Toxicity Constant Non-Carcinogenic Toxicity Constant
Compound Classification Water(l/mg) Soil(kg/mg) Air(m3/mg) Water(l/mg) Soil(kg/mg) Air(m3/kg)
Acenapthene a 8 a a a a
Acenaphthylene a a a a a a
Acetone a a a a a a
Alkane b b b b b b
Anthracene a a a a a a
Ant imony a a a 4 . 35e+00 2.17€-04 2.29€+02
Arsenic A 4.07E+00 2.03E-04 4.07e+01 1.80E+01 9.00E-04 1.80E+02
Benzene A 7.71E-03 3.86E-07 7.71E-02 1.17e-01 5.85E-06 1.18E+02
Benzene, acetic acid b b b b b b
Benzene, acetonitrile b b b b b b
Benzene, -1-chlor-2-methy! b b b b b b
Benzene, 1-¢(1,1 dimethylethyl) b b b b b b
Benzene, 1-1' methylene bis b b b b b b
Benzene, (methyl sutfonyl) b b b b b b
Benzene 1,1-(oxy-bis(methylene)) b b b b b b
Benzene, 1,-sulfonyl bis b b b b b b
Benzo(a) anthracene B2 5.81E-01 2.91E-05 5.81E+00 a a a
Benzo(b) fluoranthene B2 NA NA NA a a a
Benzo(k) fluoranthene D NA NA NA a a a
Benzo (g,h,i) perylene a a a a a a
Benzo(a) pyrene B2 4 SSE+00 2.28E-04 4 .55€+01 2.67E+01 1.336-03 1.91E+01
Benzoic acid b b b b b b
Benzo acid 4-chloro b b b b b b
8enzoic acid, 4(-1,1-dimethylethyl) b b b b b b
Benzoic acid, 3-methyl b b b b b b
Benzyl alcohol b b b b b b
Beryllium B NA NA 2.28E+01 a a 1.45€6+04
Bicyclo-heptanone-trimethyl b b b b b b
Bis(2-chloroethyl)ether B2 1.74E-01 B.71E-06 1.74E+00 a a a
B8is(2-ethylhexyl )phthalate 82 5.71E-04 2.86E-08 5.71€-03 a a a
Bromodichloromethane a a a a a a
4 Bromophenyl phenyl ether b b b b b b
2-Butanone a a a 7.75e-03 3.85€-07 7.75€-02
Butyl benzyl phthalate b b b b b b



TABLE 1-1 (CONTINUED)

Carcinogenic Carcinogenic Toxicity Constant

Compound ’ Classification Water(l/mg) Soil(kg/mg) Air(m3/mg)
Cedmium ] NA NA . 1.656+01
Carbon disut fide a a [
4-Chioroaniline b b b
Chlorobenzene a a a
Chloroform 82 5.83E-02 2.81E-06 5.63E-01
2-Chlorephenot a a a
4-Chlorophenyl phenyl ether b b b
Chromium : A NA NA 1.11E+02
Chrysene B2 NA NA NA
Copper a ] [
Cyanide a a a
Cyclchexane 3,3,5-trimethyl b b b
Dibenza(a,h)anthracene B2 7.14E+00 3.57e-04 7. 14E+01
Dibenzofuran b b b
Dibromochloromethane a a a

1,2 Dichlorobenzene a a a

1.3 Dichlorobenzene a a a

1,4 Dichlorcbenzene a a a
1,1, Dichloroethane a (] 8

1,2 Dichloroethane B2 3.71e-03 1.86E-07 3.71E-02
1,1 Dichloroethylene c 2.4BE-01 1.24E-05 2.48E+00
1,2 trans Dichloroethylene a a a

1,2 Dichioropropane a a a
Di-n-butyl phthalate a a a
Di-n-octyl phthalate b b b
Diethylphthalate a 'Y a

1,2 Diphenylhydrazine B2 1.31E-01 6.53E-06 1.31E+00
Ethane 1,2-bis(2-chloroethoxy) b b b-
Ethylbenzene ' a a 'y
Fluoranthene ] a 8
Fluorene a a a
Furan, tetrahydrotetramethyl b b b
Hexachlorobenzene 82 3.36E-01 1.68E-05 3.36E+00
tiexachlorobutadiene c 1.69€-02 8.43E-07  1.69E-O01
Indeno(1,2,3-¢c,d)pyrene c NA NA NA
jron a a a
Isophorone a a a
Lead a a a

Non-Carcinogenic Yoxicity Constant

Water(l/mg)
4.45E+00
&.24E-01

b
1.43E-01

1
5.19€-02
5.19€-02
5.19€-02
2.58E-02
1.76E-02
3.71E-01
5.29€-02
1.00€-01
3.81E-02

b
2.67E-04
3.34E-01

b
1.10€-02

a

a

b
4.00E-01

a

a

a

a
8.93€-01

Soil(kg/mg)
2.23E-04
2.126-05

b
7.14E-06

Air(m3/kg)
3.59E+02
4 .24E+00

b
2.79€-01

a

a

b
2.50E+01

a
7.14E+00

a

b

a

b
1.82E+01
3.61E-01 -
3.61E-01
3.61E-01
2.58E-01
1.10E+00
S.65E+00
5.296-01
1.00E+00
3.81e-01

b
2.67E-03
3.34E+00 .

b
1.10E-01

8.93E+00



TABLE 1-1 (CONTINUED)

Carcinogenic Carcinogenic Toxicity Constant Non-Carcinogenic Toxicity Constant
Compound Classification .Mater(l/mg) Soil(kg/mg) Air(m3/mg) Water(l/mp) Soil(kg/mg) Air(m3/kg)
Manganese a a a a a a
Mercury (inorganic) a a [ 1.84E+01 9.21E-04 1.86E+02
Methanone, diphenyl b b b b b b
4-Methyl 2-pentanone a a a a a a
2-Methyl Phenol b b b b b b
4-Methyl Phenol b b b b b b
2-Methylnaphthalene b b b b b b
Methylene chioride a2 NA NA NA 9.20E-04 4 .60E-08 9.20E-03
Naphthalene a a a a a a
Nickel A NA NA 2.29€+00 4 . 26E+00 2.13E-04 1.57E+02
N-nitrosodiphenylamine B2 a a a a a a
Total Carcinogenic PAHs a a a a a a
Pentachlorophenol b b b b b b
Total PCBs 82 1.44E+00 7.21E-05 1.44E+01 a a a
PCB-Aroclor 1248 82 b b b b b b
PCB-Aroclor 1254 B2 b b b b b b
Phenanthrene D a a a a a a
Phenol a a a 1.00E-01 5.02E-06 2.49E+00
Phenol 4(1,1-dimethylethyl) b b b b b b
Phenol 2,6,bis(1,1-di-methylethyl) b b b b b b
Phenol 2,4,bis(1-methylethyl) b b b b b’ b
Pyrene a a a a a a
Silver a a a 2.00E+01 1.00E-03 2.00E+02
Sul fur b b b b b b
1,1,2,2 Tetrachloroethane [ 4.74E-02 2.3TE-06 4. T4E-01 4 .556-01 2.27E-05 4.55€+00
Tetrachloroethylene B2 8.29E-03 4.14E-07 8.29E-02 9.62E-03. 4.81E-07 2.75€-02
Thallium : a a a a a a
1,2,4 Trichlorobenzene a a a 2.14E-01 1.07€-05 1.526+00
1,1,2-Trichloroethane c 1.03E-02 5.14E-07 1.03E-01 a a a
Trichloroethylene B2 2.00e-03 1.00E-07 2.00E-02 1.05€+00 5.26E-05 2.96E+01
Trichlorofluoromethane b b b b b b
Toluene a a a 5.20E-03 2.60E-07 5.20E-02
Total Xylenes - a a. a a a a
Vinyl Chloride A 4.29E-03 2.14E-07 4 ,29e-02 8.776-02 4.39E-06 8.77e-01
2inc a a a 1.07e-01 5.336-06 1.07e+00

a. Compound is inctuded in the PHRED database (as of February 1988) but no values are reported for the parameter.
b. Compound has not been added to the PHRED database (as of february 1988).



TABLE -2

HAZARD IDENYIFICATION OF CONSTITUENTS BASED ON GROUNDWATER DATA

Groundwater Concentrations*

. Carcinogenic Maximum
Compound Classification mg/l
Acenapthene 0.01
Acenaphthylene
Acetone 0.17
Alkane 0.19
Anthracene 0.00
Ant imony 0.08
Arsenic A 0.11
Benzene A 44,00
Benzene, acetic acid 0.49
Benzene, acetonitrile 3.20
Benzene, -1-chlor-2-methyt 0.07
Benzene,1-(1,1 dimethylethyl) 15.00
Benzene, 1-1’ methylene bis 0.39
Benzene, (methyl sulfonyl) 0.05
Benzene 1,1-(oxy-bis(methylene)) 1.90
Benzene, 1,-sulfonyl bis 0.35
Benzo(a) anthracene . 82
Benzo(b) fluoranthene 82
Benzo(k) fluoranthene D
8enzo (g,h,i) perylene
Benzo(a) pyrene B2
Benzoic acid 8.70
Benzo acid 4-chloro 0.23
Benzoic acid, 4(-1,1-dimethylethyl) 0.17
Benzoic acid, 3-methyl 0.43
Benzyl alcohol 0.12
Beryllium 81 0.00
Bicyclo-heptanone-trimethyl 0.07
Bis(2-chloroethyl Yether 82 0.13 -
B8is(2-ethylhexyl )phthalate 82 _.-0.20
Bromodichloromethane
4 Bromophenyl phenyl ether
2-Butanone

Butyl benzyl phthalate

Representative Frequency

mg/l

------------

0.51
0.03
0.03
0.05
0.01
0.00
0.01
0.00
0.01

e~ 25/42
257142
1/9
179
179
2/9
179
1/9
1/9
3/9
0/42
0/5
0/42
0/42
0742
Nt
179
3/9
1/9
KTAY4
7715
1/9
5/42
11742
0/5
0/42
0/42
0/42

Carcinogenic 1§

4.48E-01
3.39e-01

2.26E-02
1.14E-04

7
14

7.66E-04
7.14E-06

7
13

Non-Carcinogenic 1S

Maximum Rank Representative

--------------

3.48E-01 9 9.92E-02

1.98£+00 4 1.85€-01
© 5.15E+00 2 4.13e-01

[V



TABLE 1-2 (CONTINUED)

Groundwater Concentrations® Carcinogenic 1§ Non-Carcinogenic IS
Carcinogenic  Maximum  Representative Frequency =--=-------=--roc-crcciccececoceconccs conomcnens m-eee SRR R R LR
Compound Classification mg/l mg/l Maximum Rank Representative Rank Maximum Rank Representative Rank
Cadmium [:}] 0.01 0.00 16/42 3.56€-02 19 6.23E-03 16
Carbon disutfide - 0/42
4-Chloroaniline 0.07 0.00 w1\7
Chlorcbenzene 21.00 0.83 19742 3.00E+00 3 1.18E-01 4
Chloroform g2 — 0/642 :
2-Chiorophenol 0.05 0.00 2/39
4-Chlorophenyl phenyl ether 0742
Chromium A 0.08 0.01 12742
chrysene B2 0/742°
Copper 0.07 0.01% 2/15 5.00E-02 18 4.2BE-03 17
‘l:yanlde . ; 2_._,_6__0 0.12 8727
Cyclohexane 3,3,5-trimethyt 1.30 0.14 179
Dibenzo(a, h)anthracene B2 “ 0742
Dibenzofuran 0.01 0.00 117
Dibromochloromethane 0/5
1,2 Dichlorobenzene 3.85 0.22 9742 : . 1.69E-01 12 1.136-02 12
1,3 Dichloraobenzene - 0.10 0.00 S/42 5.19€-03 27 1.61E-04 27
1,4 Dichlorobenzene 0.47 . 0.02 7742 2.44E-02 21 8.6Te-04 21
| 1.1 Dichloroethane 0.01 0.00 1742 2.84E-04 29 T.74E-06 29
® 1,2 bichloroethane 82 0.48 0.01 © h/42 1.78g-03 12 4.49E-05 12 = B.45E-03 25 2.13E-04 24
1,1 Dichloroethylene c 0.02 0.00 2/42 5.70E-03 10 1.49E-04 10 8.53E-03 24 2.236-04 23
1,2 trans Dichlorocethylene 6.30 0.21 10742 . 3.336-01 10 1.09e-02 13
1,2 Dichloropropane 0742 i
Di-n-butyl phthalate 0.01 0.00 5742 , 4.19E-04 28 3.81E-05 28
Di-n-octyl phthalate . 0/42 . - :
Diethylphthalate 0.21 0.01 4/42 5.61E-05 30 1.63E-06 30
1,2 Diphenylhydrazine B2 2.10 0.07 3/37 2.75e-01 4 8.97e-03 4 7.01E-01 7 2.29€-02 9
Ethane 1,2-bis(2-chloroethoxy) 3.30 0.37 179
Ethylbenzene 2.80 0.08 11742 ) 3.08E-02 20 9.196-04 20
Fluoranthene 0.01 0.00 3742
Fluorene 0.01 0.00 1742
Furan, tetrahydrotetramethyl 0.56 0.06 179
Hexachlorobenzene B2 0.02 0.00 1742 7.73-03 8 - 1.68E-04 9 9.20E-03 2 - 2.00E-04 25
Hexachlorobutadiene c 0742
Indena(1,2,3-¢,d)pyrene c . 0/42
iron 72.00 14.64 10711
1sophorone 0742

Lead 0.11 0.02 29742 . 9.82E-02 16 1.89E-02 11



TABLE 1-2 (CONTINUED)

Groundwater Concentrations® - Carcinogeni¢ IS Non-Carcinogenic IS

- Carcinogenic Maximum Representative Frequency ~----v-c-ccmcenace wesesecescccccasccs | emmmecccccccmenscmsscceseceosocncnees '
Compound Classification mg/l mg/l - Maximum Rank Representative Rank Maximum Rank Representative Rank
Manganese 15.00 1.95 25727
Mercury (inorganic) ’ 0.00 0.00 1/31 9.20E-03 22 2.97€-04 22
Methanone, diphenyl 0.20 0.02 1/9
4-Methyl 2-pentanone 0.37 0.01% 3742
2-Hethyl Phenol 0.03 0.00 3N ,
4-Methyl Phenol 0.23 0.03 /17
2-Methylnaphthalene 0.44 0.03 2/17 :
Methylene chloride 82 0.0% 0.00 5742 7.45E-06 31 5.52E-07 31
Naphthalene 0.72 0.02 8742
Nickel A 0.10 0.01 4/15 4.26E-01 8 6.26E-02 &
N-nitrosodiphenylamine B2 0.01 0.00 5742 .
Total Carcinogenic PAls 0742
Pentachlorophenol 0.01 0.00 1739
Votal PCBs 82 1.10 0.04 5/30 1.58E+00 1 5.69E-02 1 .
PCB-Aroclor 1248 B2 1.10 0.06 5/20
PCB-Aroclor 1254 82 ) 0/20 )
Phenanthrene D 0.01 0.00 2/42
Phenol 1.20 0.09 19722 1.20€-01 13 8.95€-03 15 -
Phenol 4(1,1-dimethylethyl) 4.80 0.58 2/9
Phenol 2,8,bis(1,1-di-methylethyl) 0.42 0.05 1/9
Phenol 2,4,bis(1-methylethyl) 0.07 0.01 179
Pyrene 0.00 0.00 2742
Silver 0.01 0.00 3715 2.00E-01 1 4 .00E-02 8
Sulfur 1.62 0.19 3/9 .
1,1,2,2 Tetrachloroethane c 3.80 0.13 4/42 1.80€-01 5 6.14E-03 5 1.736+00 ] 5.90E-02 7
Tetrachloroethylene : B2 0.75 0.02 2742  6.22e-03 9 1.4B6-04 11 7.226-03 26 1.72E-04 26
Thailium 0.05 0.01 10715
1.2,4 Trichlorobenzene 0.46 0.01 1742 9.84E-02 15 .2.356-03 19
1,1,2-Trichloroethane c 0.03 0.00 1742 2.78E-04 13 6.18E-06 14
Trichloroethylene B2 21.00 0.53 6742 4.20E-02 6 1.05€-03 6 2.21E+01 1 5.52€-01 1
Trichlorofiuoromethane 0/37 .
Toluene 160.00 4.25 25/42 . 8.32E-01 6 2.21€-02 10
Total Xylenes 15.00 0.40 15742
Vinyl Chloride A 1.00 0.04 4/42 4 .29E-03 1" 1.73€-04 8 8.77e-02 17 3.53t-03 18
Zinc 1.06 0.10 37742 1.13e-01 14 1.026-02 14

* All concentrations are automatically rounded off to the nearest 1/100 by the computer



TABLE 1-3
HAZARD IDENTIFICATION OF CONSTITUENTS BASED ON SURFACE SOIL DATA

Surface Soil Concentrations* Carcinogenic 1S Non-Carcinogenic 1§

Carcinogenic Maximum Representative Frequency -e-e--ec--cececccccomcncccaciiocs cuce ammmccmecemssmcmeeccccarnencacae.

Compound Classification mg/kg mg/kg Maximum Rank Representative Rank Maximum Rank Representative Rank
Acenapthene 2.30 0.10 5736
vAcenaphthylene 0.52 0.04 3/36
\Acetone 14.00 0.56 ~ 15/37
Alkane -/0
LAnthracene 6.80 0.27 8736
Antimony -/0

wvArsenic A 18.00 4.77 23/36 3.65€-03 2 9.68E-04 2 1.62E-02 3 4.29€-03 2

\Aenzene A 48.00 1.21 11/52  1.85€E-05 7 4.67TE-07 7 2.81E-04 1" 7.08E-06 11

Benzene, acetic acid -/0 '
Benzene, acetonitrile -/0
8enzene, -1-chior-2-methyl -/0
Benzene, 1-(1,1 dimethylethyl) -/0
Benzene, 1-1' methylene bis - -/0
Benzene, (methyl sulfonyl) -/0
Benzene 1,1-(oxy-bis(methylene)) ' -/0
Benzene, 1,-sulfonyl bis -/0
.l-‘ WBenzo(a) anthracene 82 18.00 0.80 15736 5.24E-04 5 2.32E-05 5

.~ 1 Alenzo(b) fluoranthene B2 21.00 1.1 18/36
Venzo(k) fluoranthene »oob 21.00 1.10 18/36
not found —Benzo (a,h, 1) perylene s 9.10 0.40 11/36

vBénzo(a) pyrene % - g%g; 82 14.00 0.70 16/36 3.196-03 3 1.60E-04 3 1.86E-02 2 9.36E-04 5
zoic acid ' et 4,100.00 60.65 9721
Benzo acid 4-chloro ] - =10
Benzoic acid, 4(-1,1-dimethylethyl) -/0
- Benzoic acid, 3-methyl -/0
ABénzyl alcohol 9.70 0.63 6/21
Berytlium : 81 -/0
Bicyclo-heptanone-trimethyl -/0
Bis(2-chloroethyl)ether B2 0/41

»~Big(2-ethylhexyl )phthalate B2 17.00 1.79 23736 4 .86E-07 12 5.126-08 10

Bromodichloromethane 0.00 0.00 1/52
4 Bromophenyl phenyl ether 0/36

2-Butanone 2.30 0.19 4/37 8.85E-07 22 7.39e-08 22

LAutyl benzyl phthalate 0.23 0.01 2/36
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Carcinogenic
Classification

Manganese

Mercury (inorganic)

Methanone, diphenyt

Y .
LY

\

Carcinogenic
Clessification

TABLE 1-3 (CONTINUED)

"Surface Soil Concentrations*

Max fmum Representative Frequency
ma/kg mg/kg

3,100.00 659.47 36/36

10.00 2.48 22/23

.,o

n na n nn 427

Carcinogenic 1S

TABLE 1-3 (CONTINUED)

Surface Soit Concentrations*

Maximum
mg/kg

Cadmium

Carbon disul fide
4-Chloroaniline
Chlorocbenzene

Chloroform

2-Chlorophenol
4-Chloropheny!l phenyl ether
Chromium

Chrysene

Copper

Cyanide

Cyclohexane 3,3,5-trimethyl
Dibenzo(a,h)anthracene
Dibenzofuran
Dibromochloromethane

1,2 Dichlorobenzene**

1,3 Dichlorcbenzene

1,4 Dichlorobenzene

1,1 Dichloroethane

1,2 Dichloroethane

1,1 Dichloroethylene

1,2 trans Dichloroethyliene
1,2 Dichloropropane
Di-n-butyl phthalate
Pi-n-octyl phthalate
Diethylphthalate

1,2 piphenylhydrazine

Ethane 1,2-bis(2-chloroethoxy)

Ethylbenzene
Fluoranthene

82

B2

B2

82

82

23.00
0.00

0.76
2,880.00
15.00

34.80

2.70
2.30
0.00
550.00
2.30
9.00
0.11%
0.01
7.60

0.29

19.00
37.00

Representative Frequency

mg/kg
1.38 13/35
0.12 6/37
0/21
0.66 14/52
0.00 2/52
0/21
0.02 1736
138.60 47747
0.75 15/36
-/0
2.43 22/35
-/0
0.09 4/36
0.13 3/
0.00 1/52
16.40 14/37
0.12 4136
0.41 3/36
0/52
0.00 3/52
0.00 3/52
0.15 4/52
0/52
0.01 1/36
0/36
0/36
0/15
-/0
0.94 11/52
1.62 18/36

Carcinogenic IS

5.62E-09

9.64E-04

2.05-08
9.92e-08

16

15
14

Rank
2.81E-10 16
3.38E-05 4
4.09E-10 15
3.72E-09 14

Hon-Carcinogenic IS

T L L T T T P T T

Maximum

Rank Representative

9.21E-03

Non-Carcinogenic 1S

C L L L L R LTS

Max i mum

Rank Representative Rank

3.57-03
9.33E-05

1.64E-04

1.828-07
1.59-04

5.98€-06.

2.34E-05
9.68e-08
1.49€-07
2.01€-05

5.51€-07

1.05€-05

14

12

20
15

26

25
16

17

3.09E-04
2.54E-06

4.72%€-06

3.50E-09
8.29E-06
2.99€-07
1.07E-06

1.94E-09
5.58€-09
3.90e-07

1.54€-08

5.17€-07

25

19
15

24
7

16
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TABLE 1-3 (CONTINUED)

Surface Soil Concentrations* Carcinogenic IS Non-Carcinogenic IS

Carcinogenic Maximum  Representative Frequency ~------------ memec=smesmescsecscese ssse sceseeecsmccssesmceessccmscesneseess
Compound Clasgification mg/kg ma/kg Maximum Rank Representative Rank  Maximum Rank Representative Rank
§ Cadmium BY 16.00 1.38 13/35 3.576-03 (] 3.09E-06 6
ZCarbon disulfide 4.40 0.12 6/37 : 9.33E-05 14 2.54E-06 14
4-Chloroaniline 0/21 - '
Chlorobenzene 23.00 . 0.66 14/52 1.64E-04 12 4.72e-06 13
Chloroform B2 0.00 0.00 2/52 5.62E-09 16 2.81E-10 16
2-Chlorophenol 0/21
4-Chlorophenyl phenyl ether 0.76 0.02 1/36
Chromium A 2,880.00 138.60 47747
Chrysene B2 15.00 0.75 15736
Copper -/0
Cyanide 34.80 2.43 22/35
Cyclohexane 3,3,5-trimethyl -/0 : .
Dibenzo(a,h)anthracene B2 2.7 - 0.09 4/36 9.64E-04 4 3.386-05 4
Dibenzofuran 2.30 0.13 3721
Dibromochloromethane 0.00 0.00 1/52 1.82e-07 24 3.50e-09 25
1,2 Dichlorobenzene** 550.00 16.40 14/37 : 1.59E-04 7 8.29e-06 7
1,3 Dichlorobenzene.—n.psw..l 2.30 0.12 4/36 ) S5.98E-06 20 2.99E-07 19
1,4 Dichlorobenzene 9.00 0.41 3736 2.34E-05 15 1.07e-06 15
1,1 Dichloroethane 0/52
1,2 Dichloroethane B2 0.1 0.00 3/52 2.0Se-08 15 4,09E-10 15 9.68E-08 26 1.94E-09 26
1,1 Dichlorcethylene c 0.01 0.00 3/52 9.926-08 14 . 3.T2E-09 14 1.49E-07 25 5.58E-09 24
1,2 trans Dichloroethylene 7.60 0.15 4/52 2.01E-05 16 3.90E-07 17
1,2 pichloropropane 0/52
Di-n-butyl mthalate—m‘-vw“ﬁ 0.29 0.01 1/36 5.51€-07 23 1.54E-08 23
Di-n-octyl phthalate 0/36 *
Diethylphthalate 0736
1,2 Diphenylhydrazine B2 0715
Ethane 1,2-bis(2-chloroethoxy) -/0
Ethylbenzene = : 19.00 0.94 11/52 ) 1.05E-05 17 5.17E-07 16
Fluoranthene 37.00 1.62 18/36
Fluorene 3.00 0.12 6/36
Furan, tetrahydrotetramethyt -/0
Hexachlorobenzene B2 0.44 0.02 2/36 7.39E-06 8 2.62E-07 8 8.80E-06 18 3.12e-07 18
Hexachlorobutadiene c 2.10° 0.06 1736 1.77E-06 10 4.91E-08 11 ’
&indeno(1,2,3-c,d)pyrene c 9.90 . 0.42 10/36
Iron -/0
Isophorone 3.10 0.09 1736

Lead . 1,820.00 - 238.03 37/37 8.12€-02 1 1.06E-02 1



TABLE 1-3 (CONTINUED)

Surface Soil Concentrations® Carcinogenic IS Non-Carcinogenic IS
Carcinogenic Maximm Representative Frequency =----+--ss=-s=sescccececcccnnnccus cose ceosccccscscssscncastsen s anonos
Compound Classification mg/kg ng/ko Maximm Rank -~ Representative Rank  Maximm .Rank Representative Rank
) Manganese 3,100.00 659.47 36/36
Mercury (inorganic) 10.00 2.48 22/23 9.21E-03 4 2.29e-03 3
Methanone, diphenyl -/0
4-Methyl 2-pentanone .. .. «t 0.01 0.00 1/37
2-Methyl Phenol « M"’.kou' 0.60 0.03 1721
4-Methyl Phenol " ’ 0.25 0.02 /21
2-Methylnaphthalene » 3.7 0.20 ¥ 773
Methytene chloride B2 130.00 2.9 37/52 5.98E-06 19 1.356-07 20
Naphthalene . 2.70 0.19 7/36
Nickel A - -/0
122-39-4 N-nitrosodiphenylamine W, N slgpleny B2, 11.00 0.87 13/36
: Total Carcinogenic PANS ,W,ﬁ"’ 80.60 3.87 18/36
Pentachlorophenol 0.13 0.01 2/721
Total PCBs - 82\  480.00 21.39 20/30  3.46€-02 1  1.54E-03 1
PCB-Aroclor 1248 B2 480.00 21.35 18/30
T‘ PCB-Aroclor 1254 B 0.64 0.04 5/30
~  Phenanthrene D 26.00 1.09 - 14736
N phenotl . 0/21
Phenol 4(1,1-dimethylethyl) -/0
Phenot 2,6,bis(1,1-di-methylethyl) -/0
Phenol 2,4,bis(1-methylethyl) -/0
Pyrene 21.00 1.12 17736
Silver -/0
Sul fur -/0
1,1,2,2 Tetrachloroethane c 24.00 0.47 4/52 5.69€-05 é 1.126-06 6 5.456-04 9 1.07e-05 9
Tetrachloroethylene 82 8.10 0.22 10737 3.356-06 9 9.22E-08 9 3.90E-06 21 1.07-07 21
Thatlium -/0
1,2,4 Trichlorobenzene 14.00 0.61 6/36 ) 1.50E-04 13 "6.49E-06 12
,-»,‘{,‘\ 1,1,2-Trichloroethane =wtjouesd ¢ 0.54 0.01 1/52 2.78BE-07 13 S.356-09 13
) Trichloroethylene 82 8.40 0.17 12/52 B8.40E-07 1" 1.656-08 12 4.42E-04 10 8.71E-06 10
Trichlorof luoromethane . .
Toluene 2,100.00 60.72 38/52 5.46E-04 ° 8 1.58E-05 8
Total Xylenes 160.00 8.1 13/37
Vinyl Chloride A 0/52
Zine 1,530.00 197.74 38/38 8.15€-03 5 1.05€-03 4

* All concentrations are automatically rounded off to the nearest 1/100 by the computer
** \hen higher 1,2-Dichiorobenzene concentrations were tentatively identified during extra peak runs,
that concentration was used to determine the maximum and representative concentrations.

NOTE: Since inorganics are generally present in all soil samples, use of % the detection limit would ordinarily
be used for calculating inorganic averages. However, in this case use of 0 does not affect the results; therefore
therefore inorganic averages were calculated using O.
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TABLE 1-4

HAZARD IDENTIFICATION OF CONSTITUENTS BASED ON SUBSURFACE SOIL DATA

Subsurface Concentrations* Carcinogenic IS Non-Carcinogenic 1S

€1-1T

Carcinogenic Maximum Representative Frequency ===-======ecccccccocccccccccccnan -u- mesccecscecccosnccccnccccnnnnn
Compound Classification mg/kg mg/kg Maximum Rank Representative Rank Maximum Rank Representative Rank
Acenapthene 3.50 0.22 6/34
Acenaphthylene 0.43 0.02 2/34
Acetone 15.00 1.12 28/43
Anthracene 7.40 0.35 734
Alkane -/0
Antimony -/0
Arsenic A 52.00 7.62 20/33 1.06E-02 1 1.556-03 1 4.68E-02 2 6.868-03 3
Benzene A 33.00 1.50 13/50 1.27€-05 9 5.786-07 8 1.93E-06 14 8.76E-06 14
Benzene, acetic acid -/0
Benzene, acetonitrile -/0 !
Benzene, -1-chlor-2-methyl -/0
Benzene,1-(1,1 dimethylethyl) -/0
Benzene, 1-1' methylene bis -/0
Benzene, (methyl sul fonyl) ~-/0
Benzene 1,1-(oxy-bis(methylene)) -/0
Benzene, 1,-sulfonyl bis -/0
8enzo(a) anthracene 82 19.00 0.81 6734 5.53E-04 5 2.35E-05 5
Benzo(b) fluoranthene B2 27.00 1.29 7728
Benzo(k) fluoranthene D 27.00 1.06 7/34
Benzo (g,h,i) perylene 9.50 0.40 5/34
Benzo(a) pyrene 82 17.00 0.71 7/34 3.88€-03 2 1.62E-04 3 2.26E-02 4 Q.44E-04 5
Benzoic acid 8,500.00 315.16 22/27
Benzo acid 4-chloro -/0
Benzoic acid, 4(-1,1-dimethylethyl) -/0
Benzoic acid, 3-methyl -/0
Benzyt alcohol 51.00 1.90 2727
Beryllium . B1 -/0
Bicyclo-heptanone-trimethyl -/0
Bis(2-chloroethyl)ether 82 0/34
Bis(2-ethylhexyl)phthalate B2 690.00 24.83 23734 1.97€-05 8 7.10E-07 7
Bromodichloromethane 0/44
4 Bromophenyl phenyl cther 1.70 0.05 1734
2-Butanone 5.80 0.53 13743 2.23E-06 2% 2.03e-07 21
Butyl benzyl phthalate 1.10 0.03 1734
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TABLE 1-4 (CONTINUED)

Subsurface Concentrations* Carcinogenic 1S Non-Carcinogenic IS

Carcinogenic Maximum Represehtative Frequency ---=-----=ecececcmrecercccuucanae mraescasccrnnctnacacacte nenoran
Compound Classification mg/kg ma/kg Maximum Rank Representative Rank Maximum Rank Representative Rank
Cadmium 81 34.00 1.58 11/34 7.586-03 6 3.52E-046 6
Carbon disulfide 0.79 0.03 10743 1.67e-05 19 6.78e-07 17
4-Chloroanitine 0/27
Chlorobenzene 160.00 5.19 22/50 1.146-03 10 3.71€-05 10
Chloroform B2 0/50
2-Chlorophenol 0.95 ) 0.04 1727
4-Chlorophenyl phenyl ether 0/34
Chromium A 7,250.00 439.36 45745
Chrysene 82 17.00 0.72 6/34
Copper ' -/0
Cyanide 62.30 2.9 21/34
Cycliohexane 3,3,5-trimethyt -/0
Dibenzo(a,h)anthracene B2 2.60 0.10 5/34 9.28£-04 4 3.7E-05 &
pibenzofuran 3.70 0.22 5/27
Dibromochloromethane 0/44
1,2 Dichlorobenzene** 710.00 21.07 13/36 1.85E-03 9 5.48E-05 ¢
1,3 Dichlorobenzene 33.00 1.17 5734 -8.58E-05 15 3.04E-06 15
1.4 Dichlorobenzene 130.00 4.49 7/34 3.38E-04 13 1.17e-05 12
1,1 Dichtoroethane . ’ 0/50
1,2 Dichloroethane B2 - 0/50
1,1 Dichtoroethylene c 0.00 0.00 1750 2.48-08 11 4.96E-10 11 3.72E-08 24 7.44E-10 24
1,2 trans Dichloroethylene 6.70 0.14% 3/50 1.788-05 18 3.79e-07 20
1,2 Dichtoropropane 0/50
Di-n-butyl phthalate 0.78 0.04 3734 1.48E-06 23 7.226-08 23
Di-n-octyl phthalate 0.30 0.01 1734
Diethylphthalate 0.25 0.01 1/34 3.35e-09 25 9.386-11 25
1,2 Diphenylhydrazine 82 0/13
Ethane 1,2-bis(2-chloroethoxy) -/0
Ethylbenzene 27.00 1.11 16/50 1.49E-05 20 "6.15E-07 18
Fluoranthene 33.00 1.58 11/34
fluorene 6.50 0.28 " 5/34
Furan, tetrahydrotetramethyl -/0
Hexachlorobenzene B2 0/34
Hexachlorobutadienc c ’ 0/34
Indeno(1,2,3-c,d)pyrene c 12.00 0.48 5/34
tron -/0
Isophorone 0/34

Lead - 1,000.00 169.80 35/35 4.46E-02 3 7.57e-03 2



TABLE 1-4 (CONTINUED)

Subsurface Concentrations* Carcinogenic 1S Non-Carcinogenic IS

S1-1

. Carcinogenic Maximum Representative Frequency =-----==-=-=ecc--m-esseo-ccuccnas cccoancccccccccccenorrunaaronsene
Compound Classification mg/kg mg/kg Maximum Rank Representative Rank Maximum Rank Representative Rank
Manganese 4,730.00 550.18 34734
Mercury (inorganic) 190.00 10.06 22/26 1.75e-01 1 9.27E-03 1
Methanone, diphenyt -/0
4-Methyl 2-pentanone 0743
2-Methyl Phenol 2.90 0.12 2/27
4-Methyl Phenol 210.00 8.54 3727
2-Methylnaphthalene 3.60 0.35 17727
Methylene chloride B2 33.00 2.09 41/50 1.52E-06 22 9.626E-08 22
Naphthalene 11.00 0.89 10/34
Nickel A -/0
N-nitrosodiphenylamine 82 15.00 1.54 18/34
Total Carcinogenic PAls 94.60 3.88 7/34
Pentachlorophenol 0727
Total PCBs B2 38.00 3.77 18731 2.74E-03 3 2.72E-04 2
PCB-Aroclor 1248 82 38.00 3.75 17/3 '

PCB-Aroclor 1254 B2 0.45 0.02 5/31
Phenanthrene D 18.00 1.20 8/34
Phenol 6.70 0.29 2/27 3.36E-05 16 1.47E-06 16
Phenol 4(1,1-dimethytethyl) -/0
Phenol 2,6,bis(1,1-di-methylethyl) -/0
Phenol 2,4,bis(1-methylethyl) -/0
Pyrene 42.00 1.74 10/34
Silver -/0
Sul fur -/0
1,1,2,2 Tetrachtoroethane c 230.00 4.60 1/50 5.45E-04 é 1.09e-05 6 5.22¢-03 7 1.046-04 7
Tetrachtoroethylene B2 48.00 1.12 6743 1.99€-05 7 4.63E-07 9 2.31E-05 17 5.38£-07 19
Thallium -/0 .
1.,2,4 Trichlorobenzene 64.00 2.62 2/34 6.B5E-04 11 2.80E-05 11
1,1,2-Trichloroethane c 0/50
Trichloroethylene 82 80.00 1.62 5/50 8.00E-06 10 1.626E-07 10 4.21E-03 8 B8.54g-05 8
Trichlorof luoromethane 0.07 0.01 1713
Totuene 1,600.00 39.33 37/50 4, 16E-04 12 1.026-05 13
Total Xylenes 120.00 4.90 16/43
Vinyl Chloride A 0/50
Zinc 4,010.00 337.48 35/35 2.14E-02 5 1.806-03 4

* All concentrations are automatically rounded off to the nearest 1/100 by the computer
** then higher 1,2-Dichlorobenzene concentrations were tentatively identified during extra peak runs,
that concentration was used to determine the maximum and representative concentrations.



1.4 Selection of Indicator Compounds

Inspection of the analytical data at the UOP Site gives
the picture of a site with many detected contaminants, only a
few of which were found consistently. Thus high representative
indicator scores were not the only-factor considered important
to the selection of Indicator Chemicals. Compounds with high’
scores that were detected infrequently were judged not to be
significant health hazards at the site. Conversely, high
frequency of détection in one or more media was considered to
be sufficiently important to be the basis for choosing some
compounds regardless of their low indicator scores (or in some
cases, lack of indicator scores because of no published
toxicity data). .

Indicator compounds are listed in Table 1-5. Compounds
chosen on the basis of high indicator score rank (based on

maximum concentrations) were:

arsenic,
‘@ benzene, .
° carcinogenic polynuclear aromatic hydrocarbons (PAH,

including: benzo[alanthracene, benzo[alpyrene,
benzo[b]fluofanthene, chrysene,
dibenzo-[a,h]lanthracene), and indeno(l,2,3-cd)pyrene,
polychlorinated biphenyls (PCBs),

chlorobenzene, and

lead.

Some contaminants detected frequently at the UOP site either
did not have toxicity constants published for them or were
ranked low in the scoring system. Although the high-score
compounds do in fact characterize the health risk at the site
fairly comprehensively, two other substances for which no EPA
toxicity constants are available and two low-ranking compounds
were also included as "priority" health risks due to their

frequency of detection. These compounds are:

1-16
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L1-T1

Compound

Arsenic

Benzene

Bis(2 ethylhexyl)
phthalate

carcinogenic pPaH

. Chromium

1,2-Diphenylhydrazine

PCB

1,1,2,2-
TPetrachloroethane

Cadmium
Chlorobenzene
Cyanide
1,2-pichlorobenzene
Lead :
Mercury

Nickel

Toluene

Zinc

SUMMARY:

Ground Water

Frequency of

1s Rankd _Detection
2 25/42
3 25/42
14 11/42
- not found
c 12/42
4 3/37
1 5/30
5 4/42
19 16742
3 19742 .
c 8/27
12 9/42
16 29/42
22 1/31
8 4/15
6 25/42
14 37/42

TABLE 1-5
TNDICATOR CHEMICALS UOP SITE,
EAST RUTHERFORD, N.J.

Surface Soll
Frequency of
_Detection

1S_Rank%

carcinogens

2 23/36
7 11/52

2 23/36

16/36, 4/36, 15/36
47/47

not found

20/30

6 4/52

Non_Carcinogens

13/35
14/52
22/3%
14/37
37737
22/23
not found
38/52
38/38

N

(S 0K- B R N B )

Subsurface Soils

1s_Rankd

[~}

USIF‘UOOQ—O

Frequency of
Detection

20/33
13/50

23/34

5/34, 7/34, 6/34
45/45

not found

18/31

1/50

11/34
22/50
21/34
13/36
35/3%
22/26
not found
37/50
35/35

a. Arsenic was present in soil at representative concentrations below New Jersey background concentrations.

*b. Dibenzo[a,h]anthracene (soil ranks = 4,4), Benzol[alpyrene (soil ranks = 3,2), and Benzo[alanthracene (soll ranks
= 5,5) were considered total "carcinogenic PAH" for the purposes of indicator compound selection.

c. Compounds do not have constants fpr use in the hazard calculation but will be considered due to the fact
that these compounds were found more often than others.

d. 18 rank based on maximum detected concentration.



chromium (no toxicity constant)
cyanides (no toxicity constant)
bis(2-ethylhexyl)phthalate (low rank), and
1,2-dichlorobenzene (low rank).

In addition to the above Indicator Compounds, the NJDEP
directed that the following chemicals also be treated as
indicator compounds:

Cadmium . ‘
Mercury

Nickel

Zinc

Toluene

l,2-diphenyhydrazine
1,1,2,2-tetrachloroethane

An assessment of surface soil data has been performed to
evaluate the possible significance of Tentatively Identified
Compounds (TICs). Only one compound, 1,1,2,3,4,4-hexachloro-
1,3-Butadiene, had the input values necessary to evaluate its
risk. This compound was detected in just 2 samples at very low
estimated concentrations (max = 25 ug/kg) and has relatively
low toxicity constants. Therefore, this compound does not meet
any of the criteria for inclusion as an indicator compound and,
if included, would not contribute to the total risk reported in
the risk assessment.

Of the TICs found in soil, many are substituted
chlorinated benzenes for which toxicity .data are not available,
and therefore cannot be evaluated for risk. However, related
benzene compounds (benzene, chlorobenzene, and
1,2-dichlorobenzene) are indicator compounds and were
evaluated. Not only are these compounds related, the ICs are
also detected more frequently and at higher concentrations than

the substituted chlorinated benzenes.
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As a note of clarification, several compounds on the TIC
list other than hexachlorobutadiene do have toxicity data;
however, these compounds were accounted for as listed compound;
in other analyses. For example; 1,2-dichlorobenzene (DCB) is
included as a listed compound in the Base/Neutral Extractable
suite but is also a TIC in the Volatile Organics sﬁite. For
conservatism, the higher concentrations found for DCB in the
volatile organics suite are used in the data tables of this
section.

The NJDEP has requested an assessment of the presence of
1,2-diphenylhydrazine in well 28I (August 22, 1988 letter,
General Comment 1). This compound is included as an indicator
compound and is addressed in Calculation Number 1 of Appendix A.
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2. TOXICITY ASSESSMENT

The following section provides toxicity profiles and EPA
estimates of the dose-responsiveness of the Indicator Chemicals
at the UOP Site. For Indicator Chemicals that also occur
naturally in the environment (metals and PAH), a determination
of whether the concentrations at the site are elevated above
local or national "background" (and thus represent an excess
health risk) is also provided. .

The dose-response assessment takes two forms. For
non-carcinogenic substances, the underlying presumption is that
a threshold for the effect exists. That is, there is a dose
below which no effect will occur. Acceptable Intakes for
Chronic exposures (Asz) are.developed by EPA for
non-carcinogenic compounds to provide reasonable certainty that
the specified intake value is subthreshold and the risk is
therefore practically zero.

Approximately 200 compounds have been reviewed by the EPA
Carcinogen Assessment Group (CAG) pertaining to their
carcinogenic potency. The underlying assumption for
carcinogens is that there is no threshold for effect. Thus,
there is no non-zero dose that is without some finite level of
risk. The CAG has developed computerized methods that
extrapolate observed dose-response relations to the low dose
levels encountered in environmental situations. They
incorporate both the no-threshold assumption and a further
assumption that carcinogenic dose-response is linear at low
doses. The result of the dose-response curve fitting
computations is a "potency slope”, which has units of
reciprocal milligrams of compound per kilogram body weight per
day ([mg/kg/day]'l). Using the linearity assumption, a
predicted intake needs only to be multiplied by a potency slope
to give (unitless) risk values. The computed risk value should
be viewed as an estimate of the excess chance of getting cancer
above background cancer rates produced by intake of
carcinogenic contaminants. In some cases, the CAG computation
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produces a maximum likelihood estimate of the carcinogen
dose-response relation, while in others, the 95% upper
confidence bound on the dose-response relation is calculated.
In the latter case, the cancer risk estimate for exposure at a
site is an "upper-bound" estimate, the actual risk_may,-in

fact, be lower.

2.1 Arsenic

The arsenic concentrations found in surface soil at the
UOP site (4,770 pg/kg average, 18,000 pg/kg maximum) are
within the limits of New Jersey background concentrations
reported by Harkov, et al. (1987). Exposure to and risk from’
arsenic therefore do not exceed background, and health risk
scenarios involving mean arsenic values will not be evaluated.
However, the NJDEP has directed that calculations utilizing the
maximum site arsenic value of 18,000 pg/kg be incorporated
into the health risk assessment, due to its proximity to the
NJDEP Action Level of 20,000 ng/kg.

Arsenic is an irritant of skin, mucous membranes, and the
gastrointestinal tract. Acute toxicity from ingestion results
in vomiting, diarrhea, and cardiovascular effects. Acute
exposure to airborne arsenic, adsorbed on particles, causes
conjunctivitis and pharyngitis. Chronic exposure to high
levels of arsenic are associated with fatigue, anemia,
peripheral nerve injury, and hyperpigmentation or
. hyperkeratoses of the skin. Peripheral blood vessel effects
which produce gangrene of extremeties ("Blackfoot™) may also be
caused by arsenic ingestion.

The interim drinking water standard, maximum contaminant
level (MCL) and proposed recommended maximum concentration
level (RMCL) is 50 pg/L.

Chronic inhalation of arsenic is associated with pulmonary
cancer in producers of arsenical pesticides, and smelter
workers. Ingestion of water with high inorganic arsenic

levels, and taking arsenical medications have both been
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reported to be associated with cancer of the skin, although
drinking water epidemiology studies in the U.S. have failed to
confirm this finding. The CAG used the carcinogenicity data of
Tseng, et al (1968) in a computer-fit model for dose-response
(the Weibull Distribution) which gives a potency slope of 1.5
(mg/kg/day)-l. This value indicates that an increased risk
of cancer of about 1.5 chances in 1000 is incurred by an
individual ingesting 1 pg arsenic per kilogram body weight,
daily, for life. Multiplying this value by the predicted
intake of arsenic gives an estimate of risk from arsenic
ingestion at the UOP Site. A similar extrapolation has been
done to predict. the cancer risk from inhalation exposures of
arsenic. In this case data from a variety of epidemiologic
reports on cancer in smelterworkers has been treated with an
"absolute risk"” linear model to give an inhalation potency
slope of 1.8 (mc_;/kg/dr:ly)-l (EPA, 1988b).

Arsenic exists in two valence states. Naturally occurring
arsenic is usually pentavalent and forms arsenate compounds.
Arsenic that is introduced into the environment is usually
trivalent and forms arsenites. Although arsenites are believed
to be responsible for most toxic effects, the analytical data
for the UOP Site has not been speciated. A conservative
approach is to assume all arsenic detected is As (3+).

2.2 Benzene

Benzene and other light aromatic hydrocarbons (e.g.,
toluene, xylenes) are present in a variety of petroleum
products including automotive fuels, fuel oils, lubricating
oils, as well as wood and coal distillates. Benzene itself
serves many purposes as a solvent, degreaser, fuel additive,
and starting product for pharmaceuticals and synthetic
chemicals. '

Benzene has long been recognized to produce a variety of
hematologic effects (effects on blood cells) in
occupationally-exposed humans. This toxic effect of benzene is

probably related to actions of the compound on the precursors
2-3
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of circulating blood cells that reside in the bone marrow. It
has been a problem to determine the mechanism of this action
because the toxic effect is difficult to produce in
experimental animals. Humans have been shown to acquire anemia
(decreased red blood cells), leukopenia (decreased white cells)'
and thrombocytopenia (decreased platelets) on expoéure to
benzene. Chronic benzene exposure may lead to a decrease in
all circulating cells (pancytopenia) or failure to manufacture
blood cells altogether (aplastic anemia) (Goldstein, 1977).
Benzene has been reported to cause leukemia in workers
exposed (Aksoy, et al, 1974; Infante, 1977a, b; Ott, 1978) by
inhalation. For this reason, benzene is among the few
- substances given an "A" weight of evidence rating for
carcinogenicity,* indicating the greatest certainty that the
compound is a human carcinogen. The CAG has used this data in
a linear dose-response model to obtain a cancer potency slope
of 2.9x10_2 (rm_.‘./l':g/day)_1 for inhalation of benzene. When

*Only a limited number of chemical compounds have been
demonstrated unequivocally to be human carcinogens. However,
experimental and epidemiologic data are available that are
suggestive of the carcinogenic activity of certain compounds.
The quality and quantity of these data vary between compounds.
EPA has developed a "weight-of-evidence" system that is
intended to reflect the decreasing level of certainty that a
compound is, in fact, a human carcinogen based on available
data. The categories are:

1) A; human carcinogen - demonstrated human carcinogen

2) B-1; probable human carcinogen - suggested by limited
studies in humans

3) B-2; probable human carcinogen - suggested by
lifetime studies in animals

4) cC; 90551b1e human carcinogen - suggested by limited
studies in animals

5) D; no data or no demonstrated carc1nogen1c activity
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corrections are made to extrapolate the inhalation route of
exposure to a presumed ingestion exposure the value is
2.9x10"2 (mg/kg/day)_l. This value suggests that an
individual ingesting 1 pg of benzene per kg body weight per
day, for life, would have an excess risk of cancer of
approximately 3 chances in 100,000 and inhalation of 1 ng/kg
day would also produce a risk of approximately 3 chances in
100, 000.

2.3 Bis. (2-ethylhexyl) Phthalate -

Bis-(2-ethylhexyl) phthalate (BEHP) is primarily used as a
plasticizer for resins such as polyvinyl chloride. Because
plastic products are an intricate part of our life and because
they are largely nonbiodegradable, additives like BEHP are
widely preéent in our environment.

BEHP ié the most persistent of the phthalate esters,
breaking down slowly to monophthalate or phthalic acid. The
fate and transport of BEHP in water is determined by its low
solubility (400 pg/l (EPA, 1980a). It settles in sediment and
is mobilized via entrainment mechanisms. The high
octanol/water partition coefficient (log Kow = 4.89) renders
BEHP lipophilic (EPA, 1980b). This property contributes to the
high bioconcentratian factors seen in aquatic invertebrate and
plant organisms: 107,670 in mosquito larvae (Culex) and 53,890
in algae (QOedogonium) (Metcalf et al., 1973). However, the
bioconcentration factor for fish, such as guppies (Gambusia),
calculated by the same authors, is much lower (130) signifying
that some of the ingested BEHP is being metabolized and
excreted.

The acute toxicity studies reveal that BEHP is a low order
toxin. The range of rodent LD50s is from 14.2 g/kg to greater
than 50 g/kg. The target organs appear to be the lungs and
liver. Chronic and subchronic studies revealed testicular
degeneration (Shaffer, et al 1945; Gray et al, 1977; NTP, 1980)
and ;everal studies observed decreased boéy weight gain and
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significant liver enlargement in animals that received oral
doses ranging from 64000 pg/kg day to 2,000,000 pg/kg day
(Gray, et al, 1977; Bell et al, 1978; Moody and Reddy, 1978).
Chronic toxicity studies reviewed by the EPA (1980a) showed
only dose-related liver enlargement at doses rangipg from
20,000 pg/kg day to 400,000 ug/kg'day. No adverse effects
related to mortality, hematopoetic system, or fertility were
observed in multigenerational studies done by Carpenter et al.
(1953). The AIC for BEHP, published by the EPA's Office of
Emergency and Remedial Response in the SPHEM, is 20 pg/kg.

Data has reéently suggested that BEHP may be a liver
carcinogen in rats fed 1.2% (12,000,000 ppb) BEHP in their diet
and in mice fed 300,000 ppb BEHP (NTP, 1980). The EPA
published a potency factor for BEHP, presumably based on the
NTP Study, of 8.4x10°3 (mg/kg/day)-l for oral exposure (EPA
1988). No inhalation potency slope is available. No
documentation regarding'the methodology used to derive the
potency slope accompanied this value.

2.4 Cadmium

Cadmium is a metal generally found in conjunction with
~zinc and lead ores. In the environment it typically exists as
a salt of the +2 valence state or as the metal; it forms no
stable organic compounds. Different cadmium salts have
different water solubilities, with the oxide of cadmium being
less soluble than the chloride. The abundance in the earth's
crust is approximately 0.2 mg/kg. Man made/produced cadmium
releases are generally associated with mining, smelting,
manufacturing operations, and from the disposal of alkaline
batteries containing cadmium (Doull, 1980; EPA 1981la).

Human exposure to cadmium is primarily through the
ingestion of food, with vegetables typically containing less
than 0.1 mg/kg, and up to 10 mg/kg shellfish, liver and
kidneys. Consumption of food grown in contaminated areas
results in exposures to cadmium. Absorption of cadmium is much

higher in children than adults (EPA 198la).
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pg/kg day, was divided by a 100-fold safety factor to arrive
at a subchronic acceptable intake. The chronic acceptable
intake (AIC) was set at 27 pg/kg day based on an additional
10-fold safety factor to correct for uncertainty involved in
unstudied effects of extended exposures.

Toxic effects of MCB by the inhalation exposufe route have
been observed to be similar to those seen by the ingestion
route. For this type of exposure, the U.S. EPA (1984c) used
the data of Dilley (1977) to set an acceptable inhalation
intake. Dilley observed liver, kidney, and adrenocortical
alterations in rats placed in an atmosphere containing 75 ppm
MCB, seven hours per day, five days per week. This exposure
converts to an intake of 53,000 ug/kg day. Because this was
the *"lowest effect level"” rather than a "no-effect level”, an
acceptable intake was calculated by dividing the level by
1000. Thus the subchronic acceptable intake was calculated to
be 53 pg/kg days and the AIC was 5x103 (mg/kg/day)"l (an
additional 10-fold safety factor was added to correct for
uncertainty involved in unstudied effects of extended

exposures).
2.7 Chromium

~Both maximum and average concentrations of soil chromium
at the UOP site are in excess of background levels for salts of
the metal for the State of New Jersey; according to draft risk
assessment information from the Department of Environmental
Protection} Potential exposures to chromium at the UOP site
could thus be higher than ambient and will be assessed in the
current report.

Chromium may exist in one of three oxidation states

(Cr+2, Cr+3, or Cr+6), as elemental chromium metal, or
alloyed with other metals. -~ Trivalent and hexavalent (Cr(VI))
chromium are predominant. (Hexavalent chromium compounds such
as chromic acid or chromate salts are substantially more toxic

than trivalent compounds.
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Although chromium was not speciated at the UOP site, a
review of the literature indicated that the typical assumption
that all chromium is chromium VI was not warranted. Instead
the risk assessment assumes that 95% of total chromium is
chromium (III) and that 5% of total chromium is chromium (VI).
Justification for this assumption is provided in Abpendix D
which reviews the factors that affect the oxidation of chromium
(III) to chromium (VI). -

Chromium (VI) dusts and chromic acid are extremely
irritating and have produced conjhnctivitis, bronchitis,
dermatitis, and ulcerations of eyes, respiratory tract, and
skin. 1Ingestion of Cr(VI) has been reported to cause kidney
toxicity and the effect has been reproduced in several
experimental animal species.

Based on the drinking-water study of MacKenzie, et al
(1958) in rats, the EPA set an AIC for ingestion for man at 5
pg/kg day. This value was derived by applying a 500 fold
safety factor to the no-effect level of 2.5 mg/kg day observed
by the investigators. '

There is good epidemiological evidence that inhalation of
certain Cr(VI) salts causes respiratory tract cancers} This
issue is complicated, however, in that only relativel
insoluble salts of Cr(VI) (e.g., CaCrO4, PbCr04) are
carcinogenic, while highly soluble Cr(VI) compounds are not.
Carcinogenicity has not been demonstrated in man or animals
exposed to chromium by other routes of exposure. It is
possible that the distribution of inhaled Cr(VI) may differ
from that of other routes of exposure. Chromium will be
considered a carcinogen in inhalation exposures (but not
ingestion) assessed in the present report. The potency slope
for chromium is 41 (mg/kg/day)_l, based on the studies of
Mancuso (1975).

2.8 Cyanide

J Cranide levels in surface soil at the UOP site (34,800

pg/kg maximum, 2,430 pg/kg average) are in excess of
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National background according to NJDEP figures (background, 80
pg/kg). It is therefore necessary to assess the risk of
potential exposures to cyanide in surface soil at the UOP site.

_~-Fhe term cyanides encompasses those inorganic or organic
compounds which contain the -CN group. Examples include:
cyanide ions that form complexes with metals, cyaﬂates that
contain the -OCN radical, alkyl cyanates that trimerize to
cyanurates, nitriles, and cyanohydrins. The toxicity of many
of these substances is related to subsequent release of
hydrogen cyanide (HCN) or the -CN radicaL{ These components
can be released as a result of photodecomposition, ionization,
or dissociation (Dourdoroff, et al, 1966; EPA, 1980c).

Cyanides are used for a variety of applications. Cyanuric
chloride based herbicides have experienced fast growth
(Kirk-Othmer, 1978). Hydrogen cyanide (compressed gas) has
been used a fumigant in ships, warehouses, and in greenhouses.
Many industrial effluent wastes contain cyano-compounds
including steel, plastics, synthetic fibers, and pharmaceutical
and specialty chemicals, as well as the metallurgic industries
(EPA, 1980c).

There are some naturally qccurring substances that contain
cyanide. Amygdalin and linamarin are examples of cyanogenic
glycosides found in seeds of such plants as peaches, cherries,
apples, and pears and in flax and lima beans, respectively.
The starchy root of the cassava plant also contains a natural
source of hydrogen cyanide;

The environmental fate and transport of cyanides will
depénd largely on their form. Cyanides are generally very
water soluble. The mechanisms of loss in the aquatic
environment are volatilization, microbial degradation, and
sorption through particulate matter (EPA, 1985Db).
Sedimentation will occur with those substances that are less
soluble. .

The Ambient Water Quality Criterion calculated to protect
saltwater aquatic organisms is as low as 1.0 pg/l (EPA,
1980c¢).
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+ Cyanides are readily absorbed through the lungs,
gastrointestinal tract and skin. Death from acute cyanide
poisoning is the result of "cytotoxic anoxia", or cellular
asphyxiation. It is one of the most rapidly acting toxins
(Gilman, et al., 1980). Cyanide interferes with the iron
component of cytochrome oxidase, a crucial terminal enzyme in
the electron transport system.}/

The detoxification of cyanide is extremely efficient
(Klaassen, et al., 1986). The extrapolated human
detoxification rate has been calculated to be 0.017
mg/kg/minute (EPA, 1985b). As a result of the effective
detoxification mechanism, chronic toxic effects of cyanides are
rare. Many chronic studies have been performed in both rodents
and dogs - all with negative findings (EPA, 1980c; EPA,
1985b). There do not appear to be any adverse health effects
in rats resulting from long—terh (2 years) low dose (76-190
mg/kg) cyanide exposure (Howard and Hanzal, 1955).

There are conflicting data regarding the teratogenicity of
cyanides. Significant teratogenic effects observed in Golden
Syrian hamsters in all concentration groups (78.5, 79.4, and
80.7 mg CN-/kg body weight/day) included increased fetal
resorption and fetal abnormalities (Doherty, 1982). Tewe and
Maner (198la) designed an experiment with a low dose cassava
meal (21 mg_HCN/kg) before, during, and after pregnancy in
order to study the effects of KCN on the reproductive
performance of female Wistar rats. No significant differences
were observed between the treated and the control groups. A
similar study (Tewe and Maner 1981b) performed using pigs
revealed similar negative results with the exception of
éignificant differences found in fetal spleen-to-body and fetal
heart-to-body ratios of the high-cyanide group (520.7 mg CN-/kg
diet).

Noncarcinogenic effects have been quantified by the EPA
(1985). The ten-day health advisory for a 10 kilogram child,
drinking 1 liter of water per day is .16 pg CN/L. An
uncertainty factor of 500 was used instead of the usual factor

2-14
8990F 6020-006-245



of 100 in order to account for the uncertainty involved in
deriving a drinking water criterion from a dietary study. The
same 10-day health advisory for an adult (weighing 70 kilograms
and consuming 2 liters of water per day) is .560 pg CN/L. The
same safety factor of 500 was applied. The lifetime health
advisory is .750 pg/L. The acceptable daily intake (ADI) for

a 70 kilogram adult was calculated to be 1500 pg CN-/day.
Although a safety factor of 500 was also applied in this
derivation, it was for different reasons. First, an
uncertainty of 100 was applied based on the National Academy of
Sciences (NAS)/Office of Drinking Water (ODW) guidelines to
accommodate the uncertainty of extrapolating an animal
no-observed-effect-level (NOEL) for purposes of a human
application. Then an additional factor of 5 was used to
account for the dietary study to drinking water criterion
conversion. This value (which translates to approximately
2x10~2 (mg/kg/c’iay)_l has been accepted by EPA as the oral

AIC. No.inhalation value has been derived.

2.9 1,2-Diphenylhydrazine

»1,2-Diphenylhydrazine is used and formed in several
synthetic processes. It is used as the raw material in the
manufacture of benzadine and in the production of other
chemicals and dyes. ”

Very little toxicological information is available for
1,2-Diphenylhydrazine. Marhold et al. (1968) determined an
oral LD50 value for male rats of 959 mg/kg. ~Chronic exposure
to 1,2-Diphenylhydrazine has resulted in liver damage including
carcinogeﬁic tumors in mammalﬁ) The National Cancer Institute
(NCI, 1978), after feeding rats and mice diphenylhydrazine for
78 weeks, found significant increases in heptacellular
carcinoma and neoplastic nodules. In addition, Zymbal's gland
squamous-cells or adrenal tumors were detected in male rats and
-neoplastic liver nodules or mammary carcinomas were found in

female rats.
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Based on this study,\ghe USEPA has recognized
diphenylhydrazine as a suspected human carcinogeq} The USEPA
has developed an ambient water quality criterion of 0.042 pg/l
for an individual lifetime cancer risk of 10"6
“one million peoéle), based on a carcinogenic potency for humans
of 0.8 (mg/kg/day)'l (USEPA, 1980). No other standards or
guidelines for 1,2-diphenylhydrazine exposure have been

(one cancer in

developed.
2.10 Dichlorobenzene

There are three structural isomers of dichlorobenzene
(DCB). 1,2-DCB, the Indicator Chemical chosen for the UOP
site, is primarily used as a'process solvent in the production
of toluene diisocyanate and in the manufacture of dye-stuffs,
herbicides, and degreasers (EPA, 1980d).,

The high octanol/water coefficient of 1,2-DCB (log Kow =
3.6) makes this substance lipophilic, lends the ability to
cross biomembranes easily, and makes the compound likely to
bioconcentrate in aquatic species. However, the -
bioconcentration factor for 1,2-DCB, is low at 89.

/L. 2-DCB has been classified as an eye and mucous membrane
irritant, primary skin irritant, and a skin sensitizer
(HAZARDLINE, 1987).

Varashavskaya (1967) determined the LD50 values for
1,2-DCB in a variety of laboratory animals. The target organs
in these experiments appeared to be the liver, blood-forming
system, the central nervous system (CNS), respiratory tract,
and skin. At the highest dose of 1,2-DCB in a repeated dose
study in rats, Hollingsworth (1958) found increased liver and
kidney weights with some identifiable injury to the liver and
decrease weight of the spleen, while at lower concentrations
slight increases in liver and kidney weights were found. The
highest no effect level in this experiment was 18,800 pg/kg
day. The predominant subchronic effect reported by
Varashavskaya (1967) was on the blood forming system. The
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highest non-detected-adverse-effect for 1,2-DCB was calculated
by this author to be 1 pg/kg day. However, the EPA (1980)
questioned this data begause the end-points were not pathologic
and there was little substantiation for the finding given in
the report.

The 1988 update of SPHEM reports an oral AIC of 9x10”
mg/kg/day for this compound and an inhalation AIC of 4x10"
mg/kg/day. These AICs are used in this assessment.

2
2

2.11 Lead
‘\

_ Both the maximum and the average soil lead concentrations
at the UOP site are higher than State and National background
concentrations according to NJDEP informatioq,r Thus, the
health risk of potential exposures to lead in soil at the UOP .
Site may be greater than ambient, and must be assessed.

. {Excessive or prolonged exposure to lead can cause both
acute and chronic adverse health effects. Gastrointestinal
colic and lead encephalopathy are the major acute systemic
effects, while anemia, kidney disturbances, and neuromuscular
dysfunction are characteristic of chronic exposure. Although
chronic effects require repeated exposures, they generally
occur at substantiélly lower doses than acute effects.
Therefore, to develop the most protective limits, one must
consider low-dose chronic effects.

Prolonged exposures to low levels of lead produce anemia.
The anemic condition is due to the disruption of the enzyme
systems involved in both the synethesis of hemoglobin and the
maintenance of the integrity of the red blood cells. The
lifespan of the circulating red blood cell is shortened,
producing a microcytic (small cell), hypochromic (pale)
anemia. To date, this sign appears to be the most sensitive
and accurate indicator of lead intoxication. Subtle effects of
lead on both the central and peripheral nervous systems have
been reported. The velocity of electrical conduction in
peripheral nerves is slowed by low concentrations of lead, but
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the mechanism of this effect is unknown. Low-level lead
exposures in children have been reported to cause
neurophyschological deficits, such as behavioral and delayed
learning disorders (Needleman, et al. 1979), although such
studies are contro?ersial due to methodological is;ues related
to measurement. .

A problem arises in assessing lead exposures in that the
toxic effects of lead are usually described as a function of
blood lead content, rather than the conventional intake
levels. Algorithms have been developed that predict blood lead
levels as a function of intake. This system is not compatible
with the format for toxicity assessment developed in the
SPHEM. The SPHEM suggests an oral AIC based on the level of
intake that would occur from-drinking water containing lead at
the MCL (50 ug/l). Using standard assumptions concerning'fluid
ingestion and body weight the ingestion AIC is:

AIC = 50 ug/1l X 2 L water consumed/day X 1/70 kg body
weight x 1 mg/1000 ug = 1.4x1073 mg/kg/day.

Likewise, an inhalation AIC may be derived from the Ambient Air
Quality Standard for lead using standard assumptions:

AIC = 1.5 ug/m® X 20 m° air breathed/day X 1/70 kg

body weight x 1 mg/1000 ug = 4.'3::10-4 mg/kg/day.

These are not conventional AICs, and should only be viewed as

screening values.

2.12 Mercury

Mercury -has been used in the past for medicinal purposes:
antiseptics, antisyphilitics, cathartics, and diuretics
(Gosselin et al., 1984.) There are a number of occupations
associated with mercury exposure, particularly through
inhalation. These include mining, smelting, chloralkali
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production, and the manufacture of mercury-containing products
such as batteries, measuring devices (thermometers) and
paints. Mercury has also been used agriculturally as a seed
and cereal protectant and as a fungicide.

Exposure to elemental (metallic) mercury causes behavioral
effects and other nervous system damage. Inorgan{c mercury
salts do not generally reach the brain, but will produce kidney
damage. Divalent (mercuric) mercury is substantially more
toxic in this regard than the monovalent (mercurous) form.
Organic mercury compounds are also toxic. The ionic forms of
mercury can be methylated by microorganisms in detritus and
sediments under bodies of water (Gosselin et al., 1984).

Acute mercury poisoning due to ingestion of ionizable
mercurial salts begins with the corrosive nature of the
compound. Cell .death occurs immediately in the mouth and
throat and then affects the tissues of the esophagus and
stomach (Gosselin et al., 1984); pain and vomiting ensue.

Death occurs within a few hours and is attrlbuted to perlpheral
vascular collapse due to severe fluid and electrolyte losses
'(Gosselln et al., 1984). 1If death does not occur within a few
hours, it can be delayed several days; this depends largely on
the dose received. The kidneys are a target organ with tubular
nephritis progressing to complete renal failure. Acute
poisoning from inorganic mercury does not involve the central
or peripheral nervous systems as does acute poisoning due to
organic mercury or to chronic mercury (inorganic or organic).

The pharmokinetics and pharmacodynamics of mercury depends
largely on its chemical form. Inhalation of elemental mercury
vapor is problematic because it has such a high vapor pressure
(18 mg/m3 in a saturated atmosphere) (Klaassen et al.,

1986). Preferential deposition occurs in the alveolar sacs
based on the monoatomic state that is assumed by the vapor.

The vapor is lipid-soluble, has increased retertion time in the
lung, and approximately 80% is absorbed by humans (Klaassen et
al., 1986). This chemical form is pot readily absorbed by the
gastrointestinal tract. Organic mercury, however, is
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efficiently absorbed by the gastrointestinal tract based on its
ability to traverse biological membranes. Distribution and
metabolism of mercury are also dependent upon the chemical
form. Both elemental and organic mercury degrade to divalent
mercury, which is more toxic. The kidney is the target organ
for the elemental form, whereas the central nervous system is
the target organ for organic mercury.

Two widespread mercury poisonings associated with
consuming tainted food have been reported. Methyl mercury
bioaccumulated in fish of Minamata Bay in Japan after a typhoon
disturbed the Bay's bottom sediment in 1953 (Matsumoto et al.,
1965). Consumption of contaminated fish by residents of
Niigata and Minamata Bay, Japan caused 1,200 cases of Minamata
disease including more than 100 fatalities (Tsubaki and
Irukayama, 1977). Because methyl mercury can readily cross the
placental barrier, the fetuses of many of the pregnant women
suffered teratogenic effects or death (Matsumoto et al., 1965).

Another widespread methyl mercury poisoning occurred in
Iraq when methyl-mercury-treated seed grains were used for
bread flour and consumed. Clarkson et al. (1976) described
6,500 hospital admissions and 500 fatalities.

Symptoms of chronic mefcury poisoning can be both
neurological and psychological in nature as the central nervous
system is the primary target organ. 1In cases of chronic
exposure to organic mercury the route of entry does not
influence the symptomology (Gosselin et al., 1984). Hand and
finger tremors, slurred or scanning speech patterns, and
drunken-stupor-like (atoxic) gait are some motor-control
impairments that have been observed in chronic mercurial
toxicity. Other neurological symptoms include visual
disturbances. The peripheral nervous system may .also be
affected. A psychological syndrome known as erethism is known
to occur (Gosselin et al., 1984); it is characterized by subtle
or dramatic changes in behavior and personality including
depression, fearfulness, restlessness, irritability,
irascibility, timidity, indecision and early embarrassment.
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Advanced cases may also experience memory loss, hallucination,
and mental deterioration.

There are acceptable intakes derived for both inorganic
and organic mercury and compounds. The EPA has derived the
same value for acceptable intake subchronic (AIS) and chronic
(AIC) of 2.00 x 1()"3 mg/kg/day for inorganic mercﬁry. The
inhalation-based AIS and AIC are 5.1 x 10”7 and 5.10 x 10~
mg/kg/day for inorganic mercury, respectively. The oral AIS

5

for organic mercury is 2.80 x 10-4 mg/kg/day, whereas the
oral AIC is 3.00 x 10"%. The inhalation AIS and AIC for
organic mercury are both 1.00 x 10'4 mg/kg/day.

In a review of carcinogenic data for either inorganic
mercury or methyl mercury, the EPA (1984) noted that none of
the available data indicated "carcinogenic potential.”

2.13 Nickel

Nickel in the ambient atmosphere typically exists as a
constituent of suspended particulate matter (EPA 1985c). The
greatest volume of nickel emitted into the atmosphere is the
result of fossil fuel combustion (coal fired power stations for
example). Other sources of nickel emissions are: primary
production (nickel ore mining and smelting and nickel
refining), incinerators, metallurgy (steel, nickel alloys and
other smelters), chemical manufacturing, (nickel-cadmium
batteries, and catalyst production), cement manufacturing, coke
ovens, nickel recovery, asbestos mining/milling and cooling
towers.

Ambient background levels of nickel in the atmosphere are
very low (average of 0.008 pg/m3). The predominant forms of
airborne nickel appears to be nickel sulfate, complex oxides of
nickel and other metals, nickel oxide, and to a much lesser
extent, metallic nickel and nickel subsulfide. 1In ordinary
circumstances, the contribution of ambient nickel in air to
total nickel intake is negligible ranging from 1 pg per day
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via inhalation (in non-smokers) compared to 300 to 600 pg/day
ingested in the diet and 3 to 15 pg/day inhaled as a result of
smoking two packs of cigarettes per day.

Nickel occurs in soils both naturally and from man-made
sources. Natural concentrations depend greatly on the
elemental cbmposition of rocks in the upper crust and range
from 5 to 500 parts per million by weight (ppm) with an average
of about 50 ppm. The most significant man-made sources are
atmospheric deposition from smelting and refining operations,
as discussed above, and direct application of sludge as both
waste disposal and fertilizer. Nickel soil concentrations as
much as 24,000 ppm by weight have been reported near metal
refineries.

Nickel occurs in food by means of uptake via soils,
§5§ficular1y vegetables and by food processing. Processing can
add nickel to food by leaching from nickel alloy-containing
processing equipment and via flour milling and hydrogeneration
of fats and oils using nickel catalysts. .

//LIhe major adverse effects of nickel in humans are
dermatitis, chemical pneumonitis, and lung and nasal cancers.
These adverse effects occur under different circumstances and
may be related to different nickel compounds

ANickel as a divalent ion will bind to proteins and nucleic
acid and thus effect growth and enzyme action. This is
particularly true for enzyme detoxificétion systems such as
ATP-ase and the enzymes that mediate transmembrane transport.
Nickel carconyl Ni(CO)4 is a particularly toxic form of
nickel and causes chest pain, dry coughing, hyperpnea,
cyanosis, occasional gastrointestinal symptoms, sweating,
visual disturbances and severe weakness. This is often
followed by pulmonary hemorrhage, edema and cellular
derangement, survivors may be left with pulmonary fibrosis.

In the work place, nickel dermatitis may result at high
nickel concentrations. At lower concentrations some
susceptible individuals develop eczema-like lesions. The
threshold for these health effects are much greater than

exposures which occur in the ambient environment.
2=-22
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/Occupational studies on human exposure and animal studies
indicate that certain nickel compounds appear to be carcinogens
via inhalation. However, there is no evidence of
carcinogenicity in mammals through ingestion or dermal exposure
(EPA, 19B5c).

An AIC exists for nickel for the oral route of exposure.
The value is 2.00 ::'10"2 mg/kg/day. The inhalation cancer
potency factor, 1.19 (mg/kg/day)'l, has been derived by the
EPA. The EPA does not consider the oral route applicable to
calculating cancer risks from the ingestion of elemental nickel.

2.14 PCBs

Information on‘human response to PCB exposure comes mainly
from accounts of large scale unintended ingestion in Japan and
Taiwan (Kuratsune et al., 1972; Hsu et al., 1985) and from data
on occupationally exposed individuals (e.g., Smith et al.,
1982). It should be noted that with this and all epidemiologic
data, it is generally very difficult to separate toxic effects
due to the compound being studied from those produced by
contaminants also present.

_,,Possible effects of reported PCB exposures include mucous
membrane irritatioh (via the air exposure route), chloracne
skin eruptions, hyperpigmentation of the skin, and
abnormalities of the liver and immune system. These effects
have been studied in laboratory animals, although the results
have proven extremely variant among species (McConnell, 1985).
Some animal biocassays have indicated that PCBs are
carcinogenic, although others have failed to reveal this
effect. Calandra (1975) found no cancers in rats treated with
various Aroclors (100 ppm in the feed) for 24 months. The
study done by the National Cancer Institute (NCI, 1978)
revealed no increases in tumor incidence in rats fed 25, 50, or
100 ppm Aroclor 1254, and concluded that, under the conditions’
of the study, this mixture of PCBs could not be considered
carcinogenic. KSbwever, Morgan et al. (1981) reevaluated the

data and suggested that stomach tumors may have been elevated. )
2-23
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The animal study used by the EPA for determining risk to
man is that of Kimbrough et al. (1975). 1In this study, female
rats were given feed containing 100 ppm Aroclor 1260 or a
control diet over a 21-month period (which represents
approximately 80 percent of the animals' lifetime). Twenty-six
of the 184 experimental animals were reported to héve
hepatocellular (liver) carcinoma versus 1 of 173 controls.
Additional animals had neoplastic nodules, a lesion which may
be a precancerous condition. Calandra (1975) reports that a
separate pathologist's reevaluation of the Kimbrough data was
in disagreement with the evidence of carcinogenicity. These
conflicts;, coupled with equivocal findings in human clinical
studies (both positive and negative findings have been made:
see Bahn et al., 1977; Brown and Jones, 1981; Bertazzi, et al.,
1981), indicate that there is a great deal of uncertainty
concerning whether PCB produces cancer in man at all. However,
the U.S. EPA argues that one positive animal study even in the
face of negative studies is sufficient evidence to warrant the
assessment of exposure to a compound as a possible human
carcinogen. For the sake of conservatism, the potential
carcinogenic response is addressed in this report.

The EPA has used the Kimbrough bioassay data in a model
for cancer dose-response which presumes no threshold and
linearity of response at low doses (EPA, 1980). There are
aspects of the Kimbrough study that are notable for the present
risk assessment. First, only one dose level (the dose was
calculated to be 4.42 mg/kg body weight x day) was used. This
means that the dose responsiveness of supposed PCB-induced
carcinogenesis was not demonstrated in the study. This is a
shortcoming of the study and probably contributes to
uncertainty in the risk analysis. Second, the cancer incidence
in the dosed animals was interpreted as 170/184, apparently
because animals with neoplastic nodules were included in the
animals considered positive for cancer. Thus, the risk
estimate is not only for induced cancers but also for
neoplastic nodules which may be precancerous states. Finally,
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this study was done on a different PCB mixture than was found
at the UOP Site (Aroclor 1248). This adds uncertainty to the
assessment but, as it has been suggested that lower chlorinated
PCBs have demonstrated less, or no carcinogenicity relative to
Aroclor 1260, using the CAG potency slope should pe
conservative (Kimbrough, 1987).

The uppér 95% confidence bound on the slope of the
dose-response line of the Aroclor 1260 data is 4.34
(mg/kg/day)'l. No potency slope calculation has been made
for PCB exposure by the inhalation route.

2.15 1,1,2,2-Tetrachloroethane

1,1,2,2-Tetrachloroethahe, a chlorinated hydrocarbon, is
produced in large quantities. It is a constituent of many
commercial products, including paint, varnish, rust removers,
weed killers and insecticides (Merck, 1983).

| Because 1,1,2,2-tetrachloroethane has many industrial and

commercial applications, numerous incidences of human exposure
have been documented. Toxicological effects resulting from
human exposure include dizziness, vomiting, malaise, headache,
hand tremors, abdbminal pain and death. Based on the
toxicological information provided by animal studies to date,
1,1,2,2-tetrachloroethane is the second most toxic of the
chrorinated ethanes; 1,2-dichloroethane is the most toxic of
the chloroethanes studied (USEPA, 1980). Both acute and
chronic exposures of 1,1,2,2-tetrachloroethane to animals have
been studied. The results from a few of these studies are
summarized below.4

Smyth et al. (1969) determined an oral LD50 for rats to
be 0.20 ml/kg. Acute inhalation exposures to
1,1,2,2-tetrachloroethane have produced anesthesia, fatty
degeneration of the liver and tissue congestion and death in
mice (Muller, 1932; Horiguchi, et al., 1962) and in rats
(Horiguchi et al., 1962). Horiguchi et al. (1962) also
observed increased vacuolization in the liver of monkeys after
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acute inhalation exposures. Intravenous or intraperitoneal
injection of 1,1,2,2-tetrachloroethane was shown to cause
weight loss, convulsions, fatty degeneration of the liver and
kidney and death in guinea pigs (Muller, 1932).

Chronic inhalation exposures have also induced liver and
kidney degeneration in rabbits (Navrotdkiy et al.; 1971).
Chronic exposure of rats and mice to 1,1,2,2-tetrachloroethane
by gavage have resulted in an increased incidence of
hepatocellular carcinoma in both male and female mice. The
ambient water quality criterion for 1,1,2,2-tetrachloroethane
is based on the results of a study on the effects of oral
exposure to female mice by the National Cancer Institute (NCI,
1978). ,This study also resulted in the induction of
hepatocellular carcinoma.<

The ambient water quality criterion for the ingestion of
1,1,2,2-tetrachloroethane contaminated water is 0.17 ug/l1 for a
individual lifetime cancer risk of 10-6, based on a cancer
potency factor of 5.73 x 1072 (mg/kg/c‘iay)-1 (USEPA, 1980).
However, the U.S. EPA uses a cancer potency factor of 2 x
107 (mg/kg/day)”! for risk characterization (U.S. EPA,

1986).
2.16 Toluene

Toluene (methylbenzene), an organic solvent formed during
petroleum and coal tar distillation, is used in the manufacture
of other chémicals and is found as a component of gasoline. 1In
some média, toluene has short environmental half-lives. The
air half-life is 1.3 days (Singh et al., 1981) and the water
half-life is 4.1 hours (Macay and Yeun, 1983). It has a
moderately low potential for adsorption and certain portions of
spills may migrate into ground water (Wilson et al., 1981).

While toluene is a relatively common water contaminant,
available studies have not indicated that it is highly toxic.
Human studies have shown rapid absorption through the
respiratory tract (Astrand et al., 1972). Gastrointestinal
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absorption information is limited to animal studies and is
reported as relatively rapid (Pyykko et al., 1977). There is
no available information on the oral exposure toxicity in
humans, but very limited animal oral exposure studies indicate
central nervous system (CNS) inhibition (Kimura et al., 1971).
_~  Numerous human occupational studies of inhalafiou exposure
to toluene have been done, and both acute and chronic exposures
to varying air concentration of toluene have reported CNS '
toxicitx,(von Oettingen et al., 1942a,b,; Carpenter et al.,
1944; Wilson, 1943; Munchinger, 1963; Hanninen et al., 1976).

Toluene is subject to abuse as a "recreational drug”, and
studies of chronic toluene abusers and occupational studies of
chronically exposed workers have reported liver (Greenberg et
al., 1942; Grabski, 1961) and renal function effects (Kroeger
et al., 1980; Moss et al., 1980).

Pregnant animals exposed to toluene by ingestion and
inhalation had decreased fetal weights (Hudak and Ungavry,
1978; Nawrot and Staples, 1979). Adequate data to evaluate the
teratogenicity, mutagenicity or carcinogenicity are not
available. Occupational standards have been set. U.S. EPA has
not classified toluene as to carcinogenicity (Group D). The
chronic oral risk reference dose (RfD) is 0.3 mg/kg/day (U.S.
EPA, 1986) based on a study of inhalation exposure in rats.

The chronic inhalation RfD is 1.0 mg/kg/day (PHRED, 1988).

2.17 2inc

Zinc is an essential trace element that is involved in
enzyme functions, progein synthesis and carbohydrate
metabolism. It is used in galvanizing processes. Jdngestion of
excessive amounts may cause fever, vomiting, stomach cramps and
diarrhea. Metal-fume fever is caused by inhalation of zinc
oxide fumes, but is not produced from zinc oxide dust. Contact
with zinc salts can produce skin and eye irritation and
inhalation of fumes, mists or dusts may irritate the

respiratory and gastrointestinal tracts.
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The EPA has calculated acceptable intakes for zinc and
compounds. The acceptable intakes based on subchronic (AIS)
and chronic (AIC) exposure are the same for the oral route of
exposure: 2.1 x 10_1 mg/kg/day. The AIS for inhalation is
1.00 x 10~ mg/kg/day, whereas the AIC for inhalation is 1.00
x 1072 mg/kg/day. There are no data to support any
carcinogenic effects. The EPA has designated zinc as a Group

"D" ‘compound, meaning not classified.
2.18 Summary
The carcinogen potency slopes and AIC values for Indicator

Chemicals at the UOP Site, derived as described in this
chapter, are compiled in Table 2-1.
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TABLE 2-1
DOSE-RESPONSE VALUES FOR INDICATOR CHEMICALS
UOP STTE, EAST RUTHERFORD, NJ

CARCINOGENIC ASSESSMENT OTHER TOXI1C EFFECTS

. Potency Slope-Tngestion Potency Slope-inhalation AIC-Ingestion AIC-Inhalation
compound (mg/kq day)”l (mg/kq_day)1 _(mg/kq day) (mg/kq day)
Afsenic 1.5x100 1.8x100 ) lxlo_3 -—-
Benzene 2.91:1()_2 2.‘3:(10_2 ——— ' ——
BEHP 6.84x10 > - %102 ——-
Carcinogenic PAH 1.15x10+1 6.11x100 ——— —
Cadmium -———- 6.1x10° 1x10-3(food) -—--
Chromium (1ITI) ——- ' -—— _ . 1x10+o 5.1x10_3
Chromium (V1) -~-- 4.1x10+1 ' 5x10 > ) —_—
PCB a.3ax10*° - ——- R
MCB —— - 2.7x102 5.7x10" 0
Cyanide I — 2x10_2 _——
1,2 DCB ——-- -—-- 9x10” 2 ax102
Lead — N 1.4x1073 a.3x10”4
1,2-Diphenylhydrazine 8x10” ¥ gx10 ! — R
1,1,2,2

Tetrachloroethane 2x10_1 ZX}O—I —— _ -
Mercury(a) - ) - leo'3 -
Nickel I 1.19x10° 2x10” 2 5.1x10" >
Toluene N - ' _ ax10™} 1x10"°
zinc — - , 210 ! 1x10" 2

(a) AIC for mercury is Eor inorganic mercury.



3. IDENTIFICATION AND DEVELOPMENT OF EXPOSURE PATHWAYS

.,At any site humans may potentially be exposed to
coﬁégminants in air, water or solid media (soils, sediments, or
sludges) directly, or through the food chain. The route of
intake may be by ingestion, inhalation, or dermal ébsorptionJ
The following discussion indicates the direct exposure pathways
"pertinent for the UOP Site. Indirect pathways (food chain)
will ﬁe evaluated in the ecological risk assessment.

3.1 Air
3.1.1 Volatile Emissions

The volatility of certain Indicator Chemicals at the UOP

Site may make them available for exposure by the air route.
Initially, two volatile compounds, benzene and chlorobenzene/
which were found in surface soils at the UOP site were
assessed. The NJDEP directed that 1,2-dichlorobenzene and
toluene also be included in the risk assessment. However,
nsurface soils” at the UOP site were measured from 0 to 2
feet. The volatility of benzene and chlorobenzene and the
other two compounds are such that it is unlikely they are truly
present at the surface in any great concentration. Exposure
via this route is estimated in Appendix C and is found to have
extremely low levels of risk associated with all four )
compounds. Therefore, volatile emissions from soils need not
be considered in most scenarios presented in this assessment.

# Volatile compounds have been detected in ground water. As
ground water discharges to the surface at the various stream
channels.on site, volatilization can occur, Calculations of
volatile emissions from the surface of soil or water bodies at
several other sites with circumstances similar to the UOP Site
show that dispersion and dilution processes make the off-site
impact of volatilized material negligible. Consistent with
this observation, the air monitoring performed during the
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investigations at the UOP Site indicate that VOC concentrations
in the air are very low (described in Section 5 of the RI).
However, trespassers or visitors to the site as it currently
exists may be exposed to relatively undiluted emissions.
Similar exposures might occur in employees or visitors to
businesses located at the site in the future. Heaith'risks
from this air pathway will be assessed for the subset of the
population who are present on the UOP Site. The procedure and
calculation used to estimate concentrations of volatiles in air
following release from stream channels is described in Appendix

A.
3.1.2 Particulate Emissions

For less volatile materials in surface soils, it is
possible that entrainment might occur, such that individuals
might be exposed by inhaling contaminated particulates. Again,
it is likely that dispersion as well as sedimentation would
make the health impact of entrained material insignificant
off-site. However, like volatile emissions, this air pathway
will need to be addressed for individuals who are present, now
or in the future, on the UOP Site.

3;2 Surface Water

Persons may be exposed to surface waters as well as
sediments in Area 4. The exposure pathways and potential risks
associated with such exposures are presented in Appendix B.

3.3 Ground Water

Section 3.1 describes the exposure potential for ground
water that discharges into the stream channels. The only other
potential ground-water exposures are by direct contact with or
consumption of contaminants in a potable ground-water supply.
These are unlikely exposures for the UOP Site due to various
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factors which include: high salinity and low-permeability of -
the contaminated shallow-aquifer, and easy access to the

municipal water supply.
Table 3-1 shows salinity concentrations (NaCl) that are

computed from a number of specific conductivity readings taken
during the Phrase II Investigation. These salinit} values
range from 700 to 5700 mg/L for conductivity readings from the
shallow aquifer (wells designated S and I). The salinity value
in the deep wells (3D and 7D), at 300 mg/L is much lower than
values found in the shallow aquifer. The most critical health
risk component of sodium chloride is sodium. The MCL for
sodium because of conflicting evidence surrounding its health
effect (production of hypertension and other cardiovascular
effects) is given as a range: 20 to 250 mg/L which corresponds
to a range of 50 to 640 mg/L of sodium chloride. The shallow
aquifer salinity values quoted above (700 to 5700 mg/L) exceed
the high end of the MCL range; which renders the shallow
aquifer an unsuitable potable water source. The deep aquifer
salinity value falls within the range which makes it a more
attractive although not ideal source of potable water.

Since the deep aquifer salinity is above the lower MCL
limit of 50 mg/L, it is highly probable that future potable
supply needs would be met by simply tapping into the municipal
water supply.

In addition to the salinity problems, the low permeability
of the shallow aquifer reported in the Remedial Investigation '
Report is a severe hindrance to its use as a water supply. The
preference for using the deep aquifer (as a non-potable source)
is demonstrated historically by the production wells which were
used during plant operation and were all screened in the deep
aquifer.

The shallow aquifer which contains contaminants at the
site is not and will not be used as a potable water supply
because of its high salinity, contributed from nearby saline
surface waters. Measurements taken nearby from Berry's Creek
by the Hackensack Meadowlands Development Commission during the
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TABLE 3-1
GROUND-WATER SALINITY

Well §2ggiiig_ggggngtansé_iumngaigml Salinity* (mg/L)

1§ | 7500 - 5700
25 2800 2000
21 2010 | 1400
35 1450 1000
31 2500 1800
3D 450 | 300
41 1200 ' 900
51 1250 900
61 950 700
75 3750 - 2700
71 2500 1800
7D 350 300
81 © 2250 1600
91 - 3500 2500
101 : 1100 800
111 1850 1300
MW3. 2000 1400
MW17 2500 1800

xConductivity to Salinity Conversion is based on: Tiphane and
St. Pierre, 1962, assuming a ground-water temperature of 12°C.

Source: Specific Conductivity Readings taken from: Phase II

Investigation, Water and Soil Conditions, UOP Site E.
Rutherford, NJ, May 1985 by Geraghty & Miller, Inc.
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éummers of 1983 through 1986 yielded an average salinity
concentfation of 4.4 parts per thousand. Water with a value
above 3.5 parts per thousand is considered saline.

An additional consideration is the possibility that the
shallow aquifer could contaminate the deep aquifer which is
used several miles away from the site as a potable'water
supply. Section 4.5.3, "Site Hydrogeology", of the RI Report
provides a lengthy explanation as to why water from the.upper
aquifer does not flow to the deep aquifer. The reasons are
principally the presence of an upward hydraulic gradient and a
thick impermeable clay layer between the two aquifers.

In conclusion, no exposure pathway exists for direct

contact with or consumption of ground water.

3.4 Soils

The UOP Site is a flat, unused area, that is covered in
parts by scrub brush, former building foundations, and dense
Phragmites sténds in the salt marsh area of the property.

There are, however, some unpaved roadways and areas of
unvegetated surface. The relative.extent of these areas is
apparent in Figure'3-1. It may be possible for individuals
present at the site to make direct contact with surface soils
in the limited area that is without barriers. Health risks
from this pathway will be assessed for the subset of the
population who visit or trespass on the UOP site currently or
in making future use of the property. The additional exposure.
pathway for soils, entrainment of material from the surface and
subsequent inhalation, has been described previously.

No exposure pathway currently exists for subsurface
soils. In the event soils are disturbed during remediation or

future construction at the site, this situation may change.
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Southwest View

South View

Figure 3-1 Condition of Surface at the UOP Site
East Rutherford, NJ

3-6



3.5 Food Chain

Several of the constituents present in water and sediments
at the UOP Site may be taken up by aquatic biota that could
live in stream channels or Berry's Creek. An assgssment of the
risks of humans potentially using contaminated biota as food is
included as Part II of Volume 2 of the Risk Assessment Report.

3.6 Summary

Potential exposure pathways for the UOP Site are listed in
Table 3-2. They are, 'in summary, inhalation of volatilized
material from ground water discharging into stream channels,
inhalation of entrained materials from surface soils, and
intake of materials in soils witb which direct contact might be

made.
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Media

Air

Ground Water

Solils

Exposure Pathway

Inhalation of
volatiles

Inhalation of ~
entrajned soils

source of airborne

volatilies

ingestion

Source of entrained

materials

TABLE 3-2
EXPOSURE ASSESSMENT
UOP-S1TE EAST RUTHERFORD, NJ

Exposure Point

Near stream channels

Non-vegetated, unpaved

areas

Stream channels

Soils

Non-vegetated, unpaved

Indicator Chemcials of Concern

Benzene, MCB, Toluene,
1,2,-diphenylhydrazine,
¥.1,2,2-tetrachloroethane

BEPH, PAH Chromium, PCB, Arsenic,
Mercury, cyanide, 1,2-DCB, Lead,

Zinc, cadmium

Sce alr, volatiles

BEHP, PAH Chromium, PCB, Arsenic,
Mercury, Cyanide, 1,2-DCB, lLead,

zinc, Cadmium

Sce air, entrained soils



4. IDENTIFICATION AND CHARACTERIZATION OF POTENTIALLY
EXPOSED POPULATIONS

4.1 Land Use
4.1.1 Current Land Use

The UOP Site is currently unused and bounded by commercial
and industrial property, marshland, and a busy. thoroughfare
(Route 17). Approkimately one-half mile to the west of Route
17, there is a residential area, and Henry P. Becton High
School. The marshland portion of the site, to the east, has
dense stands of Phragmites and typical marshland understory.
Sixty-five bird species and several mammals and amphibians have
been sited in the meadowlands area in the vicinity of the site
(Geraghty & Miller, 1987).

The remainder of the site is discontinuously covered with
building foundations, scrub-brush and aged blacktop roadways.
Some unvegetated areas and unpaved roadways also exist. The
extent of surface cover is depicted in photographs in Figure
3-1. There is evidence that individuals, perhaps youngsters,
have been visitiné the site. 1t appears that the roadways on
the property have been used for motorcycling.

The UOP Site is drained by several stream channels (Area
4) that empty to Berry's Creek, a tributary of the Hackensack
River. The surface water is an estuarine system. Berry's
Creek currently appears to be a stressed ecological system.

4.1.2 Future Land Use

Future uses of the UOP Site are likely to be consistent
with current land uses in the area. The site is part of a well
defined area that, because of location, access and zoning, is
generally used for similar types of activities throughout.

This area is bounded by the following features: Paterson-Plank
Road to the north, Route 17 to the west, Berry's Creek to the

east, and Route 3 to the south.
4-1
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Developed property in this area is predominantly occupied
by large warehouses and small manufacturing facilities.
Typically, a property has one or more buildings, large paved
areas and in some instances lawns. The use of these properties
is consistent with normal industrial uses in which the
facilities are occupied by an adult work force during normal
work hours and access by unauthorized individuals is controlled
by either fences and/or security personnel.

A high percentage of the properties along Route 17 and
‘Paterson-Plank Road are used by commercial retail businesses.
Examples of these uses are: gasoline stations, a building
supply store, an automobile dealership, a hotel, office parks,
and restaurants. These land uses are characterized by
buildings, large paved areas and often lawns in the case of
restaurants and hotels. These uses have a large number of
people who visit the site occasionally and an adult work force
that is present continuously during normal business hours.

The above land uses are driven largely by zoning
regulations. The site area west of the railroad tracks is
within East Rutherford's jurisdiction and is zoned: I-2,
General Industry and Business. The site area east of the
railroad tracks is within the HMDC's jurisdiction and is
zoned: Light Industrial, A. Communication with the HMDC
(Nierstedt, 1987) regarding future development of the area
reveals a strong HMDC commitment toward ;onsistent zoning.
Their policy is to allow'special exception uses such as hotels
and restaurants along Paterson-Plank Road and to ensure light
industrial uses and office parks south of Paterson-Plank along
Murray Hill Parkway. The HMDC is forceful in applying its
policy; having recently disallowed a proposed shopping center
along Paterson-Plank Road because of projected traffic
. congestion problems.

Discussions with private developers who are active in the
general afea indicate that a mixed use of the UOP property
would be most economically advantageous. Mixed use would
include possibly hotels and restaurants along Routell7 ahd

4-2
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either warehousing or office use along Murray Hill Parkway;
although office use may be more attractive than warehousing.

Undeveloped portions of the area generally are marshes
that are wet and at low elevations. These areas are
predominantly thickly vegetated, usually with marsh grass
(phragmites). Access to these undeveloped areas is usually not
restricted. These areas usually remain as marshes due to
regulatory restrictions which limit or prevent wetlands
development. )

There are no residential properfies_in the area to the
east of Route 17. Population trends in East Rutherford show
recent declines: 1960-1970, 10% increase; 1970 to 1980, 8%
decrease. In spite of reported rapid growth elsewhere in
northern New Jersey, East Rutherford's population growth
continues to be stagnant. The. following population figures for
East Rutherford were obtained from the Bergen County Department
of Planning and Economic Development:

Year Population
1980 7849
1987 7865

These figures for East Rutherford show negligible
population growth in the 1980's. Furthermore, the UOP Site is
located in an industrial area, is surrounded by wetlands, and
there is no evidence of residential growth in the vicinity of
the site. Future residential use is extremely unlikely and to
evaluate such a scenario would be unrealistic and
inappropriate. A possible action by UOP, as suggested by the
NJDEP, would be to use a deed notification which summarizes the
industfial practices at the site, the contamination, and the
remediation that is proposed/implemented at the site. For the
preponderance of reasons cited in the previous paragraphs
(present site use in the general area, future expected site use
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according to zoning and environmental regulations, and
developers' expectations), future residential site use is
highly unlikely and therefore such a scenario will not be
incorporated into the risk assessment.

The UOP property could be developed for any of the uses
described above (except residential) because: soﬁe of the
property borders-Rdute 17 where retail businesses abound, much
of the rest of the property is typical of properties that have
warehousing and manﬁfacturing facilities. 2Zoning encourages
these uses and they are economically the most advantageous.
The area between Murray Hill Parkway and Berry's Creek is
predominantly marsh land and is expected to remain that way.

Berry's Creek is rated as Class FW2-NT/SE2 indicating that
the waters should be capable of maintaining fish and other
wildlife populations.

4.2 Potentially Exposed Populations
4.2.1 Off-Site Exposure - Current Site Use

It has previously been discussed (Section 3.1.1) that
dispersion, dilution, and sedimentation of volatilized or
entrained materials from the UOP Site would tend to minimize
off-site impact of materials currently present at the UOP
property. Ground water at the site is isolated from any
useable aquifer. Thus, Areas 1, 1A, 2 and 5 of the UOP Site
are unlikely to be causing any significant off-site impact in
their current condition.

4.2.2 On-Site Exposure - Current Site Use

From the previous description of land use, it is apparent
that only a subpopulation of the area inhabitants have
potential for exposure to materials at the UOP Site. These
would be individuals who occasionally trespass or legitimately
visit the site. Of primary concern within this population is
the possibility that young people frequent the area. The
reasons for these concerns are:
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° Young people may have a greater proclivity than
adults for direct contact with surface materials at
the site.

® Because young people are smaller,.they may derive a
greater body burden, on a per kilogram body weight

'basis, than adults when subjected to equivalent total .

exposures.

The exposure and risk assessment must therefore address
the potential activities of young people who may trespass on
the UOP Site. Beyond assessing the risk to these individuals,
a properly designed exposure scenario for young people would
also preclude the necessity for assessing the impact on other
individuals involved in activities at the site. That is,
adults with less contact with surface materials would be
expected to derive less health risk from the constituents at
the site. Thus, if remediation is designed to protect against
‘the risks calculated for young people under the current site
use scenario, it will be adequate for other visitors.

4.2.3 Off-Site Exposure - Future Site Use

It is concei&able that a recreational fishery might one
day occur, if Berry's Creek is reclaimed. It is therefore
pertinent to assess the risk of ingestion of aquatic biota that
may take up Indicator Chemicals from the surface water or
sediments at the site. The population presumed to be subject
to this type of exposure would be anyone fishing in Berry's
Creek. This route of exposure will be addressed in the
Environmenfal Risk Assessment which is being performed for the

site.
4.2.4 On-Site Exposure - Future Site Use

Potential future-use.exposure scenarios that included
residential, recreational or commercial use of the UOP property

4-5
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were considered in this risk assessment. Based on the research
detailed in Section 4.1.2, residentia; and recreational uses
were dismissed as highly improbable. Use of the property for
retail, warehousing, or office space is very likely and risks
to humans occupying these facilities must be addressed.
Probable receptors for this type of site use would'be employees
and visitors (customers). By virtue of their consistent,
prolonged presence at the site, employee exposure is the most
appropriate scenario to assess. Workforce populations are
generally adult males and females.

In addition, the NJDEP has requested that a construction
worker scenario be assessed. Therefore, a construction worker
population will also be addressed, and a one-year facility
construction project will be assumed.
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5. ESTIMATION OF ENVIRONMENTAL CONCENTRATIONS

5.1 Air
5.1.1 Present Site Use

As mentioned in Chapter 3, contaminants could occur in the
air as a result of entrainment of constituents that are present
in surficial soils or by volatilization of constituents from
surface water bodies at the site.

Because the site is relatively well covered with
vegetation or foundations and pavement, levels of wind blown
particulates should not be inordinate. However, there is
evidence that motorcycles have been used at the property.
Entrainment by motor vehicles is therefore a possibility. The
_subjects exposed to entrained materials, further, would be the
individuals riding the vehiples that produced it. Therefore, a
fairly dusty atmosphere should be presumed as part of a prudent
exposure assessment. It should be cautioned that this may not
be a prevalent condition of the site. Rather, it is a credible
worst case situation. For the purposes of this report, a
particulate concentration of 1,000 ug per cubic meter of air is
presumed. This is a visibly dusty atmosphere and is in excess
of entrainment concentrations used in similar soil exposure
scenarios (Eschenroder, et al, 1986 - a higher value was used
here because Eschenroder was considering a slower moving,
albeit heavier vehicle, a tractor, causing entrainment). If it
is presumed that the entire particulate concentration is from
surface materials, the Indicator Chemical concentration in air

would be:

Air Concentration (mg constituent/M3) = '
Soil concentration (mg constituent/kg soil)
x Dust Concentration (1000 png soil/MB)

9

x Correction Factor (10 ° kg/pg soil)
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Because entrainment is expected to come from a large area of
the site, the average soil concentrations are used in this
calculation. Maximum concentrations are not appropriate for
soil inhalation, since fugitive dust is not generated from soil
in one spot, but from a large area. Therefore it is
appfopriate to use an averade concentration that incorporates
the large area. Ambient concentration of compounds calculated
in this way are given in Table 5-1.

Volatile constituents may also be in the air as a result
of emission from the surface of water body channels at the
site. Concentrations of volatile Indicator Chemicals will be
vastly different depending on the momentary meteorology, tide
cycle (tides dilute and flush the compounds in surface water
every six hours), and location of the receptor on the site.
The risk assessment used a tiered approach to evaluate risks
associated with volatile emissions from stream channels. The
first tier used a "worst-case" scréening model and the second
tier uses a more refined and realistic model. 1If the screening
model indicates that no potential for unacceptable adverse
health exists, then further, more detailed modeling is not
necessary. On the other hand, if the screening model predicts
higher than allowable adverse health risks, than the refined .
model should be employed. ' )

The screening model in this case assumed that the worst
case situation is for ah individual to be near the lengthwise
"end" of a stream channel as the wind blows at low rates
directly along the channel with stable meteorologic conditions
prevailing during low tide. This maximizes the concentration
of constituents in the source (thus maximizing emissions),
maximizes the source size, and minimizes dilution due to wind
and stability conditions. Again, the probability of this
situation actually occurring, particularly with an individual
present, has not been calculated but is believed to be very
low.

Because potentially higher than allowable adverse health
effects were predicted by the screening model, the risk

5-2
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TABLE 5-1
INDICATOR CHEMICAL CONCRNTRATLIONS
FOR USE TN PRESENT STTE USE SCENARIO
UOP SITE, EAST RUTHERFORD, NJ

surface Surface
Soil Conc-Avgd Soil Conc-Max2 Air concP
Compound (mg/kq) _ (mg/kq) {mg/m3)

Benzene a a 5.52x10-5(v)
BFHP 1.79 17 1.79x10"% (p)
carcinogenic PAH 3.87 80.6 3.87x10 % (p)
Chromium (ITI) 132 2740 1.32x10"4(p)
Chromium (VI) 6.9 144 6.93x10 (p)
PCB  21.4 480 2.14x10" (p)
MCB a a 3.31x10 % (v)
Cyanides 2.42 34.8 2.42x10 % (p)
1,2 -DCB 16.40 550 1.64x10 > (p)
Lead 238 1820 2.38x10" %(p)
Mercury 2.48 10.0 2.48x10"% (p)
zinc 198 1530 1.98x10 % (p)
Cadmium 1.38 16.0 1.38x10 % (p)
aArsenic c 18.0 c
Toluene a _ ' a 2.52x10-5(v)
1,2,-Diphenylhydrazine ND ND 3.44x10-7(v)
1,1,2,2-Tetrachloroethane a . a - 5.99x10-7(v)

a. The volatility of benzene, toluene, 1l,2-diphenylhydrazine,
1,1,2,2-tetrachloroethane, and MCB makes it unlikely that they are
present in undisturbed surface soils. See Appendix C for detailed
explanation.

b. Volatile concentrations (denoted by "v") calculated from the ISC
model detailed in Appendix A. "p" is particulate

c. Arsenic levels were not above background at average concentrations
found in the soil; they will only be considered at maximum levels.
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assessment uses a more refined model that assumes an individual
on the site is exposed to the maximum annual acreage
concentration of volatile compounds reéulting from emissions
from the most contaminated segment of the stream channels. The
person on the site, be that a tresspasser under current
conditions or a worker under future conditions, is assumed to
be situated at a distance of 15 meters from the edge of the
stream channel. A description of a simplified screening "line
source” model and the more detailed industrial source complex
(ISC) model used to generate air concentration for this risk
assessment is detailed in Appendix A. Concentration calculated
using the ISC model are given in Table 5-1.

5.1.2 Future Site Use

If an office building or shop were constructed at the
site, entrainment of contaminants into the air would be less of
a problem than it would be for the assumed presené.site
condition because much of the area would be covered by building
foundations, and paved parking or storage areas. Further, the
human receptors in an office or shop would be indoors a large
majority of the time. As a result, a less dusty atmosphere is
assumed for the future site use scenario. The Ambient Air
Quality Standard for Total Suspended Particulate (TSP) of 75

ug/M3 would be a reasonable value. A variety of authors
have measured or estimated, based on models, the protection

against air contaminants afforded by being indoors
(Eschenroder, et al, 1986; Roberts, et al, 1974; Sterling and
Kobayashi, 1977). A fairly consistent ratio of concentration
of contaminants in indoor dust vs. outside soil is 75%. This
value will be used in the current risk assessment by assuming
that outdoor dust is entirely comprised of surface soil, and
taking 75% of that concentration as the indoor concentration.
Thus, the air concentration of Indicator Chemicals in indoor

air is:

5-4
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Air Concentration (mg/M3) =
Soil concentration (mg constituent/kg soil)
* 75 ug soil/M°
* éorrection factor (10_9 kg/pg soil) * 0.75

Volatile emissions from the stream channels are estimated
using the ISC model and éssuming a receptor is located at the
point I5 meters from the most contaminated channel with the
maximum annual average concentration.

Particulate and volatile air contaminant concentrations.
for the future site use scenario are given in Table 5-2.

5.1.3 Construction Worker Scenario

For the construction worker scenario,. separate assessments
are performed for a 2-month excavation period and a 10-month
construction period. For the a twq—month excavation period, it
is assumed that for particulates the entire particulate
concentration is from surface and subsurface soils (weighted
average), and the following equation was used to derive the air
concentration: ) '

Air concentration (pg constituent/m3) =

Soil concentration (pg constituent/g soil)

x Dust concentration (1,000 pg soil/m3)

x Correction Factor (lo_ﬁg soil/pg soil)

x 0.75 (particulates of respirablé size, see Section
7.1.1)

Volatile emissions from the sub-surface soils for this
scenario are estimated using Model V, from Lyman et al., 1982
(see Appendix A, Calculation 2). For the remaining 10 months,
surface soil concentrations are used, along with the following

equation for particulates:
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TABLE 5-2
INDICATOR CHEMICAL CONCENTRATIONS
FUTURE SITE USE SCENARIO
UOP SITE, EAST RUTHERFORD, NJ

Indoor '
Dust Concentration&:C Air ConcentrationP

Compound (mg/kd) (mg/M3)

Benzene c 5.52x10_6( )

BEHP 1.43 1.01x10" ' (p)
Carcinogenic PAH 3.10 2.18x10 7(p)
Chromium (TTI) 105 7.41x10" (p)
Chromium (VI) 5.5 3.90x10 7( )

PCB 17.1 1.20x10 % (p)

MCB c 3.31x10_6(v)
Cyanides 1.94 ' 1.36x10" ' (p)
1,2-DCB 13.1 9.22x10" (p)

Lead 190 1.31x10 > (p)
Mercury 1.98 1.39x10-7(p)

zinc 158 1.11x10 > (p)
Cadmium 1.11 7.78x10 8 (p)
Arsenic d ' _ _ d -

Toluene c 2.52x10-5(v)
1,2-Diphenylhydrazine c ' 3.44x10" " (v)
1,1,2,2-Tetrachloroethane c 5.99x10-7( )

a. MAssumed to be 80% of average outdoor soil concentration.

b. Particulate (p) contaminant or volatile (v) contaminant.

c. The volatility of benzene, toluene, 1,2-diphenylhydrazine,
1,1,2,2~tetrachloroethane, and MCB makes it unlikely that

they are present in surface soils.

d. Average s0il arsenic levels were not above background; it will
only be considered at maximqm levels.



Air concentration (pg constituent/m3)

Soil concentration (pg concentration/kg soil)

x Dust concentration (75 pg soil/m3)

x Correction factor (10"6 g/pg soil) _

x 0.75 (particulates of respirable size) (see Section
7.1.2)

Volatile air emissions for the l0-month scenario are
estimated as in the future scenario. Air contaminant
concentrations for the construction worker scenario are given
in Tables 5-3 and 5-4. ’

5.2 Water

As mentioned in Chapter 3, surface water is directly
relevant to environmental or human health impact. Expoéuré to
surface water by humans is evaluated in Appendix B, and to
biota in the ecological risk assessment.

5.3 Soil
5.3.1 Current Site Use

Surface so0il concentrations are based on analytical data
presented in the Remedial Investigation. Maximum and
arithmetic means of soil concentrations are given in Table 5-1.

5.3.2 Future Site Use

The concentration of Indicator Chemicals in settled indoor
dust is assumed to be approximately 80% of the average outdoor
value. This value, theorized to be due to tracking of outdoor
soil into a residence or business, has been used by Hawley
(1985), although it is not clear how this author derived such a
value. Nonetheless, given the similarity of this value to the
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TABLE 5-3
INDICATOR CHEMICAL CONCENTRATIONS
FOR USE IN CONSTRUCTION WORKER SCENARIO
UOP SITE, EAST RUTHERFORD, NJ
(10 MONTH EXPOSURE TO SURFACE SOILS) °
Air Conc.P

Soil Conc.2 Avg Soil Conc.® Max

Compound — (mg/kg) —{mg/kg) —(mg/kg)
Arsenic c 18 c

Benzene a a 5.00 = Zl.l)_6 {(v)
BEHP 1.79 17 1.01 x 10”7 (p)
Car. PAH 3.87 80.6 2.18 x 10'7,(p)
ca 1.38 16 7.76 x 10~ (p)
Cr (IIl) 131.67 2,736 7.41 x 107° (p)
cr (VI) 6.93 144 3.90 x 10" (p)
PCB 21.39 . 480 1.20 x 1078 (p)
MCB a a 3.30 x 1078 (v)
Cyanide 2.43 34.8 1.37 x 1077 (p)
1,2-DCB 16.40 550 9.22 x 10”7 (p)
Lead 238.0 1,820 1.34 x 107> (p)
1,1,2,2 a a 6.00 x 1077 (v)
Hg 2.48 10 1.39 x 1077 (p)
Toluene a a 2.50 x 10°° (v)
Za 197.74 1,530 1.11 x 107> (p)

a. The volatility of benzene, toluene, 1,2-diphenylhydrazine,
1,1,2,2-tetrachloroethane, and MCB makes it unlikely that they are
present in undisturbed surface soils.

b. Volatile concentrations (denoted by "v") calculated from the ISC
model detailed in Appendix A. "p" is particulate-

c. Average soil arsenic levels were not above background; it will only be
considered at maximum levels.
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TABLE 5-4
INDICATOR, CHEMICAL CONCENTRATIONS
FOR USE IN CONSTRUCTION WORKER SCENARIO
UOP SITE, EAST RUTHERFORD, NJ
(2 MONTH EXPOSURE TO SURFACE & SUBSURFACE SOILS)

Soil Conc.2 Avg Boil Conc.® Max Air Conc.b

Compound — (mg/kg) —ima/kg) —(mg/kg)

Arsenic . c 22.58. c
Benzene 0.32 7.11 1.20 X 1073 (v)
BEHP 8.75 232.30 6.56 X 10~ (p)
Car. PAH 1.38 32.49 1.04 x 1078 (p)
ca - 0.53 . 8.43 3.99 x 1077 (p)
cr (III) - 271.42 4,766.63 2.04 x 10~% (p)
Cr (VI) 14.29 250.88 1.07 x 107> (p)
PCB 8.12 168.59 6.09 x 10°° (p)
MCB 1.12 | 34.51 4.82 x 107* (p)
Cn 1.66 30.06 1.25 x 107° (v)
1,2-DCB . 5.05 169.86 3.79 x 107 (p)
"Pb 204.85 1,421.39 1.54 x 107% (p)
1,1,2,2 0.05 2.25 2.56 x 10°¢ (v)
Hg 5.63 89.8 4.22 x 107° (p)
Toluene o 14.27 580.39 1.99 x 1072 (v)
-4

Zn 264.74 2,719.04 1.99 x 10 (p)

a. The volatility of benzene, toluene, 1,2-diphenylhydrazine,
1,1,2,2-tetrachloroethane, and MCB makes it unlikely that they are
present in undisturbed surface soils.

b. Volatile concentrations (denoted by "v") calculated from the fSC
model detailed in Appendix A. "p" is particulate.

c. Average so0il arsenic levels were not above background; it will only be
considered at maximum levels.
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ratio of indoor suspended dust vs. outdoor soil concentration
and findings of other authors (TerHaar and Aronow, 1974) that
soil and (unsuspended) house dust contaminants are often of

similar concentration, the value will be used for the present
assessment. Calculated concentrations are given ip Table 5-2.

5.3.3 Construction Worker Scenario

Contaminant concentrations for the two month excavation
period are a weighted average of surface and subsurface
concentrations, based on analytical data presented in the RI.
Concentrations for the remaining 10 months are from surface
soils only. Maximum and arithmetic means of these
concentrations are presented'in Tables 5-3 and 5-4.
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6. COMPARISON OF ENVIRONMENTAL CONCENTRATION TO RELEVANT
AND APPLICABLE STANDARDS

Contaminants in the areas of the UOP site covered by this
risk assessment are potentially present in air, sqils, and
ground water. ASs discuésed in Appendix B, contaminants also
may be present ih surface water and sediments. A comparison of
concentrations in these media to potential relevant and
appropriate standards or guidelines to be considered can be
found in Appendix B, Section B.6. A majority of the '
constituents that may be present in air have no criteria for
permissible levels. There is, however an Ambient Air Quality
Standard for lead. This value is 1.5 ug of lead per cubic
meter of air. The predicted'concentration of lead from the UOP
site in air is an order of magnitude lower in concentration
(0.07 pg/M3, Table 5-1). There are no relevant or
applicable standards for permissible concentrations of
contaminants in soils; however New Jersey does have a set of
non-promulgated Soil Action Levels. For purposes of
comparison, the Soil Action Levels are tabulated with the
indicator chemical soil concentrations in Table 6-1.

Ground-water criteria are contained in NJAC 7:9-6.6.
According to the text of NJAC 7:9 - 6.5, when these criteria
are exceeded, a review process (incorporating an assessment of
health and safety) is initiated to determine if ground-water
restoration to NJAC 7:9-6.6 criteria levels is required. The
GW-3 criteria and the indicator chemical concentration in
ground water are presented in Table 6-2 for comparison purposes.

Based on total dissolved solids (TDS) estimates which
could be inferred from conductivity readings in Table 3-1, the
likely designation for the ground water in the shallow aquifer

is GW-3 with TDS range of 500 to 10,000 mg/L (NJAC 7:9-6.6).
' Given that NJAC 7:9-6.5 requires a health risk assessment
of contaminated ground water and also that there are no
relevant and applicable standards for air and soils, the
significance of contamination will be assessed using standard

health risk analysis:procedures.
6-1
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TABLE 6-1
COMPARISON OF INDICATOR CHEMICAL CONCENTRATION
IN SOIL AND KJ SOIL ACTION LEVELS®
. UOP SITE, EAST RUTHERFORD, NJ

Surface Surface Subsurface Subsurface
Soil Conc-Avg Soil Conc-Max Soil Conc. . Soil Concentration
Compound —(mg/kg) —(mg/kg) -Avg. (mg/kg) —Max, ~ (mwg/kg) _
Benzene 1.21 48.0 1.5 kX ]
BEHP 1.79 17.0 . 24.83 690
Carcinogenic PAH 3.97 80.6 3.88 94.6
Chromium, Total 138.9 2,880 439.4 7.250
PCB ] 21.4 480 3.77 . 38
HCB 0.66 23.0 5.19 160
Cyanides 2.42 34.8 2.91 62.3
1,2-DCB 16.4 ) 550 21.07 710
Lead 238 ' 1820 169.8 " 1,000
. Mercury 1.38 10.0 10.06 190
Zinc 198 1530 337.48 4010
Cadmium 2.48 16.0. 1.58 3
Arsenic 4.77 18.0 14.4 52
Toluene 60.7 2100 39.33 1,600
1,2-Diphenylhydrazine " ND ND ND ND
1,1,2,2-Tetrachloroethane 0.47 _ 24.0 4.6 230

a. Total Volatile Organic Compound Objective
b. Total Base/Neutral Extractable Organic Compound
Objective .
c. NJ Soil Action Levels are Non-Promulgated Guidelines
d. Indicator Chemical Concentrations for Compounds in Surface Water and Sediment are presented in Appendix B.
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TABLE 6-2
COMPARISON OF INDICATOR CHEMICAL CONCENTRATLON
IN GROUND WATER AND NJAC 7:9-6.6

Ground-water Concentration, ug/1 NJAC 7:9 - 6.6

Compound Average Max Criterion, ug/1

Benizene 3,530 44,000 N/a

BEHP - 10 200 N/a
Carcinogenic PAH 0 ' 0 N/R
Chromium, Total 10 ' 80 502

PCB o © 40 1,100 0.001

MCB 830 21,000 N/A
Cyanides 120 . 2,800 200
1,2-pCB 220 3,250 N/A

Lead 20 110 50

N/A: No Criterion Listed
a: applies to Hexavalent Chromium



7. CALCULATION OF DOSE

Chemical intakes will be calculated with the aid of the
exposure scenarios relevant to the pathways identified in
Chapter 3. In order to make an estimate, some assumptions must
be made concerning human activities that lead to the exposure.
Included in these assumptions are the magnitude of intake of an
en;ironmental media (air, soil) and the frequency of the
exposure event. The type of individual who may be at risk
(e.g. child, adult worker) was identified in Chapter 4. The
assumptions underlying the exposure estimate will be detailed
in the following section. Intake values.estimated for each
scenario will be converted to units of milligrams Indicator
Chemical per kilogram body weight per day (mg/kg/day) to make
them compatible with the dose-response relations that were
developed in Chépter 2. The intake values calculated for the
current site use scenario in this section are compiled in Table
7-1. 1Intake values for the future site use scenario are given
in Table 7-2, and those calculated for the construction worker

are given in Tables 7-3 and 7-4.

-

7

7.1 Air . e
=
7.1.1 Present Site Use ’ : p

This assessment uses the common assumption that
individuals inhale approximately one cubic meter of air per
"hour during periods of light to moderate activity (SPHEM, EPA,
1986). For the current condition of the site, it is not likely
that individuals would be frequent visitors to the site.
Therefore, the intake of contaminants in air was calculated by
presuming that an individual was on the site one hour per week
twelve months out of each year and would inhale contaminants
present in one M3 of air in that periéd. Assuming that
people visit the site twelve months per year and can be exposed
to contaminants in air is an overestimate, however, the NJDEP

: 7-1
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TABLE 7-1

INTAKE OF INDICATOR CHEMICALS®
PRESENT SITE USE SCENARIO

UOP SITE, EAST RUTHERFORD, N.J.

_Ingestion of Soil —hhsorption
Benzene b b 1.61x10™9 b b
BEHP 5.22x10~8 4.96x10™7 3.91x10~10 2.5dx10™9 2.41x10-8
PAH 113207 2.35x10°6 8.46x10"10 1.64x10"9  3.42x10-8
Chromium (III) 5.37x10~5 1.12x10"3 4.03x20~7 1.87x10™9 3.88x10~7
Chromitm (.vr) 2.83x10%  5.88x10~5 1.52x1079 9.82x10-19  2.04x10-8
PCB 6.24x10~7 1.40x10-5 4.68x1079 6.06x10~2 1.36x10~7
MCB b b 1.35x10-8 b b
Cyanides 9.90x10~7 1.42x1075 7.42x1079 . 3.44x1079 4.93x10~8
T
1,2-DCB 6.69x10~8 2.24x10~4 5-0#:;10'8 5.80x108 1.94x10~6
Lead 9.72x10"> 7.43x104 7.2;x10'7 3.37x10~8 2.58x10~7
Mercury 1.01x10~6 4.08x10~6 7.60x10~9 1.75x10~9 7.07x10~9
Zinc 8.07x10~3 6.24x10~4 6.05x10~7 2.80x10~8 2.17x10~7
Cadmium 5.65x107  6.53x1076 3.03x10"10 1.96x10"10  2.27x10-9
Arsenic c 5.25x10~10 e e 2.55x10~8
Toluene b b 1.03x10"7 b b
1,2-Diphenylhydrazine b b 1.00x10~10 b b
1,1,2,2-Tetrachloroethane b b 1.75x10"10 b b

a. All intake values in units of milligrams of contaminant per kilogram body weight per day (mg/kg day)i

b. No benzene, toluene, l,2-diphenylhydrazine, 1,1,2,2-tetrachloroethane or MCB assumed to be in

soil directly at the surface.

surface.

c.
9009F 6020-006-245

Only maximum concentration of arsenic was assessed.

See Appendix C for emission of volatiles from below the immediate




TABLE 7-2

INTAKE OF INDICATOR CHEMICALS®
FUTURE SITE USE SCENARIO

UOP SITE, EAST RUTHERFORD, N.J.

Average
_Benzene b 2.25x10~7 b
BEHP © 4.38x1077 1.43x1079- 6.57x10~2
PAH 9.48x10~2 3.08x10~9 4.27x1072
Chromium (III) - 6.45x10~7 2.10x10~7 4.83x1078
Chromium (VI) | 3.39x1078. 5.52x10~9 ~ 2.53x107
PCB ' 5.24x10~8 ' 1.70x10"9 1.57x10-8
MCB - ) b - 2.70x10~7 b
Cyanides 1.19x1078 3.86x10~9 . 8.92x1079
1,2-DCB : 8.03x10~8 2.61x1078 1.50x10"7
Lead 1.17x10-6 3.79x10~7 8.73x10~8
Mercury - : 1.21x10~8 3.95x1079 4.54x10~2
Zinc 9.69x10~7 3.15x10~7 7.26x10~8
Cadmium 6.78x10™9 1.10x10° 5.10x10~10
Arsenic c c c
Toluene b 2.06x10~7 b
1,2-diphenylhydrazine b 1.40x1078 b
1,1,2,2-Tetrachloroethane b 2.44x10™8 b

~a. 2ll intake values are in units of mg/kg/day

b. No benzene, toluene, 1,2-diphenylhydrazine, 1,1,2,2-tetrachloroethane or MCB
assumed to be in soil directly at the surface. See Appendix C for emission of
volatiles from below the immediate surface.

c. Only maximum concentration of arsenic was assessed.
S9009F 6020-006-245
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TABLE 7-3
INTAKE OF INDICATOR CHEMICALS®
CONSTRUCTION WORKER SCENARIO: 10 MONTH EXPOSURE
UOP SITE, EAST RUTHERFORD, N.J.

{00 of Soil Absocats .
Arsenic e 1.21x10°9 ¢ c 3.36x10~8
Benzene b b 8.95x10~2 b b

BEHP 1.20x10-10  1.14x1079 1.80x10~10 3.34x10"° 3.17x10"8
Car. PAH 2.60x10"10 5. 41x1079 3.89x10~10 2.16x10~7 1.50x10~7
cd 6.48z10-%  7.51x10°8 1.39x10-20 2.57x10"10  2.98x10-8
Cr (III) 6.18x10~7 1.29x10~5 9.28x10~7 2.46x10~8 5.10x10~6
Cr (VI) 3.25x10°%  6.76x10"7 6.97x10~10 1,29x10~9 2.69x10~7
FCB 1.44x10~%  3.22x1078 2.15x107%  7.97x10~%  8.95x1077
MCB b b 4.13x107 b b

Cyanide 1.14x10~8 1.63x10~7 1.71x10-8 4.53x10"° 6.49x10-8
1,2-DCB 7.70x20-8 2.58x10"6 1.16x10~7 7.63x10~8 1.03x10~6
Lead 1.12x20-6  ° 8.55x10~6 1.68x10-6 4.44x10"8  3.39x10-6
1,1,2,2-TCA b b 1.07x10™9 b b

Hg 1.16x10°8  4.70x10-8 1.75x10-8 2.25x10~9 1.87x10~8
Toluene b b 3.13x1076 b b

Zn 9.29x10~7  7.19x1075 1.39x10-6 3.69x10~8 2.85x1075

a. All intake values in units of milligrams of

b. No benzene, toluene, 1,2-diphenylhydrazine,
soil directly at the surface.

surface.

c. Only maximum level of arsenic was assessed.

9009F 6020-006-245

contaminant per kilogram body weight per day.

1,1,2,2-tetrachloroethane or MCB assumed to be in
See Appendix C for emission of volatiles from below the immediate




TABLE 7-4
INTAKE OF INDICATOR CHEMICALS®
CONSTRUCTION WORKER SCENARIO: 2 MONTH EXPOSURE
UOP SITE, RUTHERFORD, N.J.

-Ingestion of Soil ——Ahbsorption
Arsenic b 6.31x10-8 b b 1,05x10~8
Benzene 9.03x10-10  1.99x10-8 5.37x10"7 3.76x10"10  8.28x10~9
BEHP 2.45x10~8 6.49x10~7 2.93x10"7 4.08x10~° 1.08x10~7
Car. PAH 3.87x10~9  9.08x10~8 4.64x10710 1.93x10710  4.54x10~9
cd 1.49x10  2.36x1078 1.78x10~10 2.48x10"11  3.93x10-10
Cr (III) 7.59x10~7 1.33x1075 6.37x10~6 1.27x10~8 2.22x10"7
Cr (V1) 3.99x10-8  7.01x1077 4.79x10~° 6.66x10-10  1.17x10-8
PCB 2.27x1078 4.71x10°7 2.73x1079 7.57x10710  1.57x10~8
MCB 3.13x10"7 9.65x10~8 1.51x1075 | 1.3ex10"? 4.01x1078
Cyanide 4.64x10~? 8.40x10~8 3.90x10~8 7.76x10-10  1.40x20~8
1,2-DCB 1.41x10-8 4.75x107 1.19x10~7 5.87x10~9 1.98x10~7
Lead 5.73x10~7 3.97x10~0 4.81x10-6 9.55x10~2 6.63x10"8
1,1,2,2-TCA 1.26x10010  6.30x1079 1.15x10~7 5.24x10-11  2.62x10~?
Toluene 3.99x108 1.62x10~6 6.23x10°5 1.66x10"8 6.75x10~7
Hg 1.57x1078 2.51x10~7 1.32x10~7 1.28x10™9 2.04x10~8
Zn 7.40x10-7 7.60x10~6 ' 6.22x10~6 1.23x10-8 1.27x10~7

a. All intake vélues in units of milligrams of contaminant per kilogram body weight per day.

b. Only maximum level of arsenic was assessed.

9009F 6020-006-245
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has directed UOP to employ this assumption. While this is not
a great period of time, it should be remembered that worst-case
conditions were assumed in determining ambient concentrations
of contaminants in air (i.e., all surface soil contamination
available for entrainment, highest concentration of volatiles
in ground-water wells discharging to surface water, point of
maximum annual average concentration 15 meters distant from the
channel). Thus, if exposure duratioh is greater than that
presumed here, it is likely to be off-set by more moderate
conditions controlling contaminant concentrations available for
exposure. Intake is calculated as:

Intake (mg/day) = Concentration (mg/M3) X Inhalation Rate
(1.M3/hour) X Exposure duration (1 hour/day
X 1 day/7 days X 12 months/12 months)

for volatile materials. The intake is multiplied by 75% for
particulates, indicating the portion of dust that is
conservatively estimated to be of respirable size.

7.1.2 PFuture Site Use

The employee at a possible facility built on the UOP site
will be assumed to breath air contaminated by entrained
particulates 18.5 hours per week. This assuﬁption is derived
from study of the frequency of prevailing winds in the area of
the UOP site (see Appendix A). If contaminated soil is tracked
into the facility and subsequently entrained for 12 months per
year (see comment on page 7-1 regarding NJDEP directive about
12 month exposure), the intake value is calculated as:

Intake (mg/day) = Concentration (mg/M3) X Inhalation
Rate (1 m3/hour) X Exposuré duration
(18.5 hours/week x 1 week/7 days X 12
months/12 months) x 0.75

9008F 6020-006-245
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for particulates assuming 75% are of respirable size.
Concentrations of volatized indicator compounds are calculated
using the same formula but without the 0.75 adjustment for
respirable size and assuming that a person is on site for 40
hours per week instead of 18.5. Forty_hours'is usgd because
the ISC model estimates an annual average concentration that
has built into it wvariable wind direction (see Appendix A).
The 18.5 hours per week exposure to entrained inaicator
chemicals in the future site use scenario is a reasonable value
because not all dust entering the building originates on-site.
To use 40 hours neglects the other considerations in the
complete future site use scenario and assumes that all of the
dust entering from the building exterior originated from
contaminated site areas. This is overly conservative for two

reasons:

1. Much of the soil tracked into the building would have
originated from sources miles distant from the site.

2. Dust Qenerated by windy conditions would be entrained
over a considerable distance and the contribution
from on-site soil would be but a fraction of the
total.

7.1.3 Construction Workers’

Construction workers would be on-site to build the
facility, a potential future use for the site. It is assumed
that construction workers would inhale 2m3 of air per hour,
as their activity level is higher than the average individual.
The construction worker is assumed to be on-site for 12 months
(8 hours each day, five days per week for 50 weeks) with 2
months (10 weeks) of this time devoted to earthmoving and
foundation work. During the earthmoving activities, a
"worst-case" assumption is made that the air is visibly dusty
(1000 png particulates/m3), and that the workers are exposed
to both surface and subsurface soils (weighted average). The

7-7
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remaining 10 months assumes exposure to surface soils only with
particulate concentrations of 75 ug/mg. Air concentrations
used can be found in Tables 5-3 and 5-4. Other assumptions and
equations are the same as those for.7.1.2. ;ntake values for
the construction worker scenario can be found in ?ables 7-3 and
7-4.

7.2 Soils
7.2.1 Current Site Use

Because the UOP Site is not currently fully secured, there
is a potential that people might trespass and make direct
contact with contaminated soils on site. Consequently, an
individual might have a systemic exposure as the result of
inadvertent ingestion of materials clinging to hands or other
articles which may be placed in the mouth, and by absorption of
material through the skin. _-

The U.S. EPA has suggested that the primary individuals
for whom soil ingestion should be of concern are children
between the ages of two to six (EPA 1986). This particular
group is not likely to frequent the UOP Site, given its
location. Rather, older children or adolescents appear to be
the group that should be of greatest concern. Several
uncertainties exist in the determination of average daily
intake in this group. They include uncertainties about how
much soil young people of this age range would ingest, and at
what part of the site exposure occurs, as well as the frequency
of visits to the site.

Estimates of the amount of soil ingested by young children
are based on little direct data and vary widely. Data on older
children in the relevant age group for the current exposure
assessment are even more scarce. The minimum soil ingestion
reported for two to six year olds in the literature is 10
milligrams per day, based on presumed intake of soiled candies
(Day, et al. 1975) while the highest is the upper portion of

7-8
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the range estimated by Kimbrough, et al. (1984); 10 grams per
day. The high end of predicted soil ingestion rates has been
adjusted downward (EPA 1986) and it has been acknowledged by
EPA that the high level of intake is probably only pertinent -
for children with pica. Recent studies using trace elements in
‘fecal material as indicators of soil ingestion in children
indicate that the low end of the estimated range is incorrect
as well. Clausing, et al. (1987) reports that the mean soil
ingestion of nursery school children is 100 milligrams.. If one
subtracts the portion of this quantity that is due to ingestion
of house dust (45 milligrams, determined by studying
hospitalized children who did not go outside), the mean soil
ingestion of outdoor soil is 55 milligrams. Although for the
purposes of this assessment, it is likely that the awverage
intake of an older individual would be about one half of this,
NJDEP has directed UOP to assume that older children ingest 100
mg of soil per day, due to the nature of potential exposure
which has been observed on the site, i.e., motor bike riding.

Concerning frequency of exposure, it was assumed that
young people would visit the site infrequently, perhaps 1 hour
per week, twelve months out of each year.

For a "worst-case®" scenario, intake of compounds from
surface so0il ingestion at the UOP Site was calculated using the
maximum concentration detected. A second intake was calculated
using average surface soil concentrations. The contaminant
intake calculations from soil ingestion are:

Ingestion Intake (mg/day) = Concentration (mg/kg) X Soil
ingestion rate (100 mg/day) X Exposure
duration (1 day/7 days x 12 months/12
months) X Correction factor (10"6 kg/mg)

Constituents bound to particles on soiled hands or arms

may be absorbed through the skin. The magnitude of absorption

is a function of:
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1) The biocavailability of constituents on the soil,
i.e., the relative tendency of material to leave its
soil binding site and partition through human skin.

2) The location and surface area of the soiled skin
(different a}ehs of skin have différent_absorbing
capacities). -

3) The chemical/physical properties of the constituents.

4) The time that materials are in contact with the skin.

Inadequate data on all of these factors makes calculation of
intake via absorption an extremely uncertain enterprise. For
the purposes of this assessment, the parameters of Hawley
(1985) were used, however, it should be emphasized that because
much of Hawley's information is based on assumption, it is not
possible to statistically analyze the uncertainty of the
intakes predicted in the scenérios. A young person outdoors
might soil hands and arms covering a surface area of 2280 cm
(hands and arms are 19% of the total surface areé of an
individual. This analysis uses 12000 cmz, the surface area
of a 35 kg, 5 foot tall individual, Diem and Lentner, 1971).
The mass of soil clinging to the skin was assumed to be

1166 milligrams, based on the measured data of Lepow, et al.
(1975) that there was approximately 11 milligrams of soil on -
the soiled hands of children (surface area, 21.5 cmz) as
determined by tape-stripping the material (2280 cm2 p 4

11 mg/21.5 cm2 = 1166 mg). Hawley assumes an absorption rate
of 2 percent per 24 hours, bdsed on observations of absorption
rate of materials made by Poiger and Schlatter (1979) on TCDD
absorption for adsorbents. These ‘observations are applicable
to and will be used for PCBs, as PCBs are structurally similar
to TCDD and behave similarly when adsorbed to soil. However,
other organics and inorganics do not necessarily behave in the
same manner. Therefore, a literature search was undertaken to
determine chemical-specific dermal absorption rates or
adjustment factors (AAFs); these are listed on Table 7-5. Most
of these AAFs were derived from studies which were 24 to 144

2
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Arsenic
Benzene
BEHP
PAH
Cadmium
Chromium
PCB

MCB
Cyanide
1,2-DCB
Lead
Mercury
1,1,2,2-TCA
Toluene
Zinc

1,2-DPH

TABLE 7-5

DERMAL ABSORPTION ADJUSTMENT FACTORS (AAFs)

24-Hour AAF

0.10
[0.25]
0.10
0.03
0.01
0.01
0.02
[0.25]
0.10
0.25
0.01
0.05
. 10.25)
[0.25]
0.01
[0.25]

1-Hour AAF

4.17x20"°
[1.04;10'2]

41710

1.4‘!5;:10-3

4.17:&1‘0_4

4.17x10-4
8.33::10-4

[1.04x10~21

4.17%10™°

1.04x10"2
4.17x10
2.03x10™>

[1.04x10-z]

[1.o4x1o'2]

4.17::1()-4
2

[1.04x10 ]

[] = Only used for 2-month construction worker scenario.
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U.S. EPA, 1984

NJDEP, 1989

El Sisi et al., 1985

Kao et al., 1985

U.S. EPA, 1987

Structural Analogy to Fb, Cd, Be, Ni
Structural Analogy to TCDD

NJDEP, 1989

Wehran, 1989

NJDEP, 1989

Moore et al., 1980

Skog and Wahlberg, 1964

NJDEP, 1989

NJDEP, 1989

Structural Analogy to Pb, Cd, Be, Ni
NJDEP, 1989
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hours in duration. For the purposes of this assessment, it was
conservatively assumed,that all studies were 24 hours in
duration. If no data were found on a particular chemical, the
suggested AAF from the NJDEP (Letter to Mr. Lawrence Geyer,
April 28, 1989) for organic chemicals was used.

The equation describing absorption intake is:

Absorption Intake = Soil Concentration (mg/kg) x 1166 mg x

-6
Correction Factor (lnaa—kg) b 4

Chemical Specific Absorption Rate (& hour ) %

. 1l day 1 hour _ 12 mos
Duration (7 days x day X2 mos)

7.2.2 Future Site Use

Hawley (1985) developed an ingestion rate for indoor dust
in adults, based on assumptions about the surface area of skin
that might be soiled by house dust énd what would be removed
and inadvertantly ingested during such activities as eating or
smoking. This value, 0.6 mg/day, will be used for the present
exposure assessment because it is likely that in an office or
commercial setting, most ingestion would occur indoors.
Assuming an individual works 5 days per week, and contaminant
is tracked indoors to become part of indoor, unsuspended, dust
for 12 months of each year, the intake equation would be:

Ingestion Intake (mg/day) = dust concentration (mg/kg)
X‘ingestion rate (0.6
mg/day) X duration of
exposure (5 days/7 days X 12
months/12 months) X
correction factor (10"6

kg/mg)

7-12
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Absorption in adults may be treated in much the same way
as previously described for children, with the following

variations:

2 of

1) only hands are soiled (this amounts to 900 cm
surface area)

2) Using the assumption of Hawley,,(1985), the density
of indoor dust is less than soil, amounting to 0.06
mg/cm2 clinging to skin.

3) " The exposure duration is different. It is assumed
that hands are soiled approximately half of the 8
hour work day, 5 days per week, and that contaminants

are present in indoor dust 12 months of the year.
Incorporating these assumptions into an intake equation:

Absorption intake (mg/day) = dust concentration (mg/kg) X
dust mass (900‘cm2 X .06
mg/cmz) X absorption rate
(fraction/hour) x duration
of exposure (4 hours/day X
5 days/7 days X 12 months/
12 months) X correction
factor (10-6 kg/mg)

7.2.3 Construction Workers

The construction workers which could be on site tb build a
facility for future use may inadvertantly ingest soil while '
conducting their jobs. The construction worker is assumed to
be exposed for 8 hours per day, 5 days per week, for 50 weeks.
Inadvertant ingestion is more likely to occur during excavation
activities (50 day duration). The NJDEP has reguested that an
ingestion rate of 100 mg/day be used for children. However, it
is more appropriate to use an inadvertant ingestion rate of 50
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mg/day for adult construction workers. Nevertheless, the NJDEP
has requested that an ingestion rate of 100 mg/day be used for
construction workers during excavation activities. The higher
estimate of soil thickness cited in the Superfund Exposure
Assessment Manual (2.77 mg/cmz) on hands will be used for the
2-month excavation period. During excavation activities,
exposure to subsurface and surface soils will be assumed. The
weighted average was computed from data from these two media
and are presented in Table 5-4. The dose obtained during the
remaining 10 months of exposure will be estimated from surface
soil concentrations at the indoor dust ingestion rate (0.6
mg/day) as in the future scenario, as mainly indoor
construction activities are assumed to occur during that
period. Other parameters are identical to those presented in
7.2.1. In addition, workers may also intake chemicals via
dermal absorption through the hands. Again, exposure will be
assumed to be to subsurface and surface soils during the two
excavation months, and to surface soils only during the
remaining 10 months. The exposed surface area is 900 cmz,
and other assumptions and exposure parameters are listed above
or in Section 7.2.1. 1Intake estimates for the construction

worker scenario cah be found in Tables 7-3 and 7-4.

7.3 Adjustments

To make the intake estimates compatible with potency slope
or AIC values, an adjustment must be made for body weight of
the exposed individual. SPHEM states that the average weight
of an adult is 70 kg. Because the exposure scenario for
current site use must take in to account the possibility that
some individuals visiting the site are young, a lower body
weight, 35 kg, was assumed. Dividing intake estimates by this
value gives a weight-corrected intake. The standard 70 kg is
used to weight-correct intake in the future use and

- construction worker scenarios.
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A second adjustment must generally be made for
carcinogenic materials. The potency slopes, developed in
Chapter 2, estimate cancer risk from a lifetime of exposure.
For less-than-lifetime exposures.a downward correction is
required to obtain average lifetime daily doses. For current
site use, a lifetime correction factor of 5 years/70 year
lifetime is used. For the future use scenario, it is assumed
that a 35 year career is spent in the business housed at the
site. Thus, the lifetime correction factor is 35 years/70 year
lifetime. For the construction worker, one year exposure
during construction of a facility is assumed. Thus, the
lifetime_corfection factor is one year/70 year lifetime.

Intake values for the current site use sdqpario are given
in Table 7-1 and values for the future use scenario are given
in Table 7-2. Intake values for the construction worker
scenario are given in Tables 7-3 and 7-~4.
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8. ESTIMATION OF RISK

8.1 Non-Carcinogens

Table 8-1 presents "margins of safety" for heglth risk
from exposure to non-carcinogenic Indicator Chemicals under the
assumptions of the present site use scenario. These values
were developed by dividing the appropriate inhalation or
ingestion AIC values by predicted intakes for the soil and air
exposure routes. Values éreater than one indicate levels of
intake are lower than those expected to produce toxic effects.
The concept of margin of safety is that as the calculated value
becomes progressively greater than one, it reflects more '
certainty that the exposure is safe, even if errors in the
exposure level or dose-response -have been made.

Because the margin of safety is a product of division,
addition of reciprocals is required to determine the total
margin of safety of combined soil and air exposure. ‘That is,
to calculate the total margin of safety, the following formula
is used:

Total Margin of Safety = 1/[(1l/margin of safety for soil)
+ (l/margin of safety for air)]

Margins of safefy for non-carcinogenic health risk under
the assumptions of the future use scenario are presented in
Table 8-2, and margins of safety for the construction worker
scenario are presented in Table 8-3. <

In addition to margins of safety, in accordance with EPA
guidance, the NJDEP has directed that hazard indices be
calculated for each indicator chemical and then be summed to
determine a site-wide hazard index (Hi). Summing of the hazard

indices for each compound to arrive at a site-wide hazard

index, without regard for the toxicological endpoint and
mechanism of action, is incorrect for this site. At a
screening level, however, such a summation can indicate if any

potential for adverse health effects exists. If summing the HI
. 8-1
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TABLE 8-1
NON-CARCINOGENIC RISK FROM INDICATOR CHEMICALS®
PRESENT SITE USE SCENARIO
UOP SITE, EAST RUTHERFORD, N.J.

Margin of Safety: Margin of Margin of

— Safety: Soil® == Safety —Safety: Total
Compound Maximum = Average __Air® = Maximup  Average
BEHP 23,999 227,988 51,100,000 - 23,987 226,975
Chromium (IIX) 889 18,532 12,700 ' 83b 7,538
Chromium (VI) 85 1,758 3,370,000 85 1,757
MCB : _ e . e 370,000 370,000 370,000
Cyanides 1,343 .19,264 2,690,000 1,342 19,127
1,2-DCB 358' ' 11.99? 797,000 358 11,819
Lead 2 14 590 2 14
Mercury 479 1,933 263,000 478 1,919
Zinc 310 2,466 16,500 30¢ 2,145
‘Cadmium 152 1,761 3,300,000 152 1,760
Arsenic 2,795 £ £ 2,796 £
Toluene e e 9,720,000 9,720,000 9,720,000

a. Risks are given as margin-of-safety values (described in
text). A value greater than 1 indicates no risk.

b. Sum of ingestion and absorption intake. Maximum values
calculated from maximum detected concentration of Indicator
Chemical at the site. Average intake calculated using
arithmetic mean of above-detection-limit samples from surface
soil.

c. Because entrained material is assumed to be generated from a
large area of the site, a single intake value for dust was
calculated using the arithmetic mean of the
above-detection-limit surface soil samples.

d. Oral AIC used for inhalation exposures.

e. MCB and Toluene are assumed not present in surface soil.

f. Only maximum level of arsenic was assessged.

_ 8-2
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TABLE 8-2

NON-CARCINOGENIC RISK FROM INDICATOR CHEMICALS®

Margin of Margin of Margin of
Compound Safety: DustP Safety: AirP-C Safety: Total
BEHP 1,141,347 14,000,000 1,055,313
Chromium III 1,348,607 24,300 23,870
Chromium VI 128,353 924,000 .112,698
MCB a 18,500 18,500
Cyanides 672,708 5,180,000 595,387
1,2-DCB 236,479 1,530,000 204,821
Lead 1,041 1,130 542
Mercury 94,441 506,000 79,587
Zinc 237,750 31,800 28,048 |
Cadmium 128,202 - 907,000 112,325
Arsenic e e e
Toluene d 486,000 486,000

FUTURE SITE USE SCENARIO

Risks are given as margin of safety values (described in
text). A value greater than 1 indicates . no risk.

"Dust" risk calculated from sum of ingestion and absorption
intake. Because the outdoor soil which ultimately contributes
to indoor dust is agssumed to be transported from a large area
of the site, only one "average" value of contaminant intake via
dust and air was calculated for this scemnario.

Oral AIC used for inhalation exposures.

MCB and toluene are assumed to not be present and available for
contact in surface soil.

Only maximum level of arsenic was assessed.
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TABLE 8-3

MARGINS OF SAFETY FOR INDICATOR CHEMICALS®
CONSTRUCTION WORKER SCENARIO
UOP SITE, EAST RUTHERFORD, NJ

: Margin of Safety; Soilb Margin of Safety: Margin of Safety:
Maximum Average _ Air® Tatal®
HCB 4 220,000 f 6,770,000 ~ 12,100 331 322 322
Cyanides 87,600 204,000 1,250,000 3,690,000 1,170,000 513,000 52,300 258,000
1,2-DCB 24,900 134,000 587,000. 4,500,000 346,000 337,000 18,700 129,000
Lead 117 347 1,200 2,400 . 256 89.4 37.7 61.2
Mercury 30,500 7,370 144,000 118,000 2,920 386 322 339
Zinc 27,800 25,900 207,000 266,000 7,180 1,610 1,200 . 1,300
Toluene f 131,000 : £ 5,310,000 95,800 4,810 4,580 4,580
Chromium (Ili) 55,7001 73,800 . }56,000 1,300,000 5,500 800 683 698
Chromium (VI) 5,290 7,010 148,000 - 123,000 d d 3,020 67,200
Cadmium 9,520 41,700 148,000 662,000 d d 7,750 121,000

3Rigks are given as margins of safety. A value greater than 1 indicates no risk.
bSum of ingestion and absorption intake. Maximum values calculated from maximum detected concentration
of Indicator.Chemical at the site. Average intake calculated using arithmetic mean of samples from surface
seil (for 10 month) or the weigh}ed average of the surface and subsurface soil samples (for 2 month).
CBecause entrained material is assumed to be generated from a large area of the site, a single intake
value for dust was calculated using the arithmetic mean of the surface soil samples (for 10 month) and
the weighted average of the surface and subsurface soil samples (for 2 month).
dChromium (VI) and cadmium are presumed to be carcinogenic via inhalation.

€Total 12-month risk to construction workers (10 month and 2 month scenarios combined).

fvolatiles are assumed not to be present and available for ingestion and dermal absorption from the surface soil.
0114H 6020-006-245 '




of all indicator compounds results in an HI of less than one,
then no potential for non-carcinogenic adverse health effects
exists. If the result of the summation is greater than one,
then a more detailed evaluation, one that sums only hazard
indices of compounds with identical toxicological pndpoints and
mechanisms of action, is needed. Hazard indices for the ‘
current site-use scenario are presented in Table 8-4, and Table
8-5 presents hazard indices for the future site-use scenario.
Hazard indices for the construction worker scenario are in
Table 8-6.

8.2 Carcinogens

Table 8-7 indicates potential cancer nisk from exposure to
constituents under the d@ssumptions of the present site use
scenario. The values are unitless risk estimates (e.g. 2 X
10_5, or 2 chances out of 100,000). As such they may be
added directly to give the total cancer risk of each
constituent from all exposure routes, and a total cancer risk
from all carcinogens. The latter value has been calculated as
required by the guidance, however, the scientific basis for the
additivity of carcinogenic action is weak. Carcinogens may act
by different mechanisms and on separate organ systems. Some
carcinogens enhance each others activity while others tend to
antagonize other compounds. Thus, the total carcinogenic risk
calculation must be viewed with some skepticism. Table 8-8
indicates potential cancer risk under the assumptions of the
future site use scenario. Potential cancer risks for the

construction worker scenario are in Table B8-9,
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TABLE 8-4

NON-CARCINOGENIC RISK FROM INDICATOR CHEMICALS®
PRESENT SITE USE SCENARIO

Hazard Index
. —Jotal
Maximum Average

UQP SITE, EAST RUTHERFORD, N.J.

Hazard Index Hazard

—S0i1P Index

Compound Maximum Average —ALr®
BEHP 4.17x10> 4.39x10°° 2.0x10 “8a)  4.17x10
Chromium III 1.13x107° 5.40x10™° 7.9x10"° 9.05x10
Chromium VI 1.18x10 2 5.69x10 3.0x1077(d)  5.10x10
MCB e e 2.7x107° 2.70x10
Cyanides 7.45x107% - 5.19x107° 3.7x1077(d)  1.79x10
1,2-DCB 2.79x10"> 8.34x107> 1.3x107° 2.79x10
Lead 5.33x10} 6.98x10 2 1.7x107> 5.32x10
Mercury 2.09x10 -3 5.17x10 -4 3.8x10 6(d) 2.09x10
Zinc 3.23x107° 4.05x107% 6.1z107° 3.29x10
Cadmium 6.56x10 > 5.68x10 3.0x1077(d)  6.56x10
Arsenic 3.58x10% £ £ 3.58x10
Toluene e e 1052077 L.0m10”
Summed HI 5.62x10 - 7.20x102 1.85x107> 5.50x10

-

a. Risks are given as hazard indices.

indicates

b. Sum of ingestion and absorption intake.

Chemical at the site.

no risk.

A value less than 1

Maximum values
calculated from maximum detected concentration of Indicator

Average intake calculated using

arithmetic mean of above-detection-limit samples from surface

soil.

¢. Because entrained material is assumed to be generated from a
large area of the site, a single intake value for dust was
calculated using the arithmetic mean of the
above-detection-1imit surface soil samples.

9012F 6020-006-245

Oral AIC used for inhalation exposures.
MCB and toluene are assumed to not be present and available for

contact in surface soil.
Only maximum concentration of arsenic was assessed.
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-5
-5
-7
-6
-4
-3
-1
-3
-3
-3
-4

-1

© 5.21x10

4.41xz10
1.33x10
5.69x10
2.70x10
5.23x10
8.47x10
7.15x10

4.66x10
5.68x10

f
1.0 15_7

-6
-4
-4
-6
-5
-5
-2
-4
-4
-4

7.39x1072




TABLE 8-5

NON-CARCINOGENIC RISK FROM INDICATOR CHEMICALSa
FUTURE SITE USE SCENARIO

Hazard Hazard  Hazard

Index: Index: Index:
Compound _Dust® air P Total
BEHP 8.76x10-7 " 7.10x10-8(c) 9.47x10-7
Chromium III 7.42x10~7 4.10x10-5 4.17x10-5
Chromium VI 7.79x10-6 1.10x10-%(c) 8.89x10~6
MCB a 5.40x10-5 5.40x10-5
Cyanides 1.49x10-6 1.90x10-7(c) 1.68x10-6
1,2-DCB 4.23x10-6 6.50x0-7 4.88x10-6
Lead 9.60x10~4 8.80x104 1.84x10-3
Mercury 1.06x10~5 2.00x10-6(c) 1.26x10-5
Zinc 4.21x10-6 3.20x1075 3.62x10~°
Cadmium 7.80x10-6 1.10x10-6(c) a.éo:1o*5
Arsenic | e e e
Toluene —a 2.06x10-6 2.06x10-6
Summed HI 9.98x10~3 1.01x10-3 2.01x10-3

a. Risk are given as hazard indices.

A value less than 1 indicates

no risk.
b. "Dust" risk calculated from sum of ingestion and absorption
intake. Because the outdoor soil which ultimately contributes to

indoor dust is assumed to be transported from a large area of the
site, only one "average" value of contaminant intake via dust and

air was calculated for this scenario.

c. Oral AIC used for inhalation exposures.

a. MCB and toluene are assumed to not be present and available for

contact in surface soil.

Only maximum concentration of arsenic was assessed.

8-7
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Compound
MCB

Cyanides
1,2-DCB
Lead
Mercury
Zinc

Toluene

Chromium (III)

Chromium (VI)

Cadmium

3Risks are given as hazard indices.

Maximum
10-Month 2-Month
f 4.55E-06
1.14E-05 4.90E-06
4.01E-05 7.47E-06
8.53E-03 2.89E-03
3.28E-05 1.36E-04
5.02E-05 3.86E-05
f 7.66E-06
1.80E-05 1.35E-05
1.89E-04 1.43E-04
1.05E-04 2.40E-05

Hazard Index: SoilP

TABLE 8-6
HAZARD INDICES FOR INDICATOR CHEMICALS®

CONSTRUCTION WORKER SCENARIO
UOP SITE, EAST RUTHERFORD, NJ

Average .

10-Month 2-Month
£ 1.48E-07
7.97E-07 2.71E-07
1.70E-06 2.22E-07
8.30E-04 4.16E-04
6.95E-06 8.51E-06
4.B3E-06 3.76E-06
f 1,88E-07
. 6.43E-07 7.71E-07
6.77E-06 8.12E-06
6.74E-06 1.51E-06

A value less than 1 indicates no risk.

Hazard Index:

mc

Jﬂzﬂnnlh_s 2=lonth -3
8.27 x 10 3.02x 10
8.56 x 10~ 1.95 x 107°
2.89 x 10°° 2.97 x 10°°
3.90 x 107 1.12 x 10~
3.43x100 250 x 107
13921070 622x10?
1.04 x 10™ 2.08 x 1073
1.82 x 1077 1.25 x 10~

d d

d d

Summed Hazard Index =

bsum of ingestion and absorption intake. Maximum values calculated from maximum detected concentration

of Indicator Chemical at the site.

Average intake calculated using arithmetic mean of samples from surface

soil (for 10 month) or the weighted average of the surface and subsurface soils (for 2 wonth).

CBecause entrained material is assumed to be generated from a large area of the site, a single intake
value for dust was calculated using the arithmetic mean of the surface soil samples (for 10 month) and
the weighted average of the surface and subsurface soil samples (for 2 month).

dChromium (VI) and cadmium are presumed to be carcinogenic via inhalation.

€Total 12-month risk to construction workers (10 month and 2 month scenarios combined).

Hazard Index:

Tatal®
Maximum Average
3.11E-03 3.10E-03
1.91E-05 3.87E-06
5.34E-05 7.78E-06
2.65E-02 1.63E-02
3.10E-03 2.95E-03
8.50E-04 7.70E-04
2.26E-04 2.18E-04
1.43E-03 1.43E-03
3.32!—04_ 1.49E-05
1.29E-04 8.25E-06
3.58E-02 2.48E-02

fyolatiles are assumed not to be present and available for ingestion and dermal absorption from the surface soil.
0114H 6020-006-245 !




TABLE 8-7 |
CARCINOGENIC RISK FROM INDICATOR CHEMICALS®
PRESENT SITE USE SCENARIO
UOP SITE, EAST RUTHERFORD, N.J.

Risk; Sm']b Risk: Air® . Risk: Total

Benzene d d ' 4.7 x 10~} a.7x10711  4.7x107H
senpf 3.56x10"9 3.74x10-10 3.3x10"12 3.56x109 3.78x10"10
Chromium (VI) e e 6.2x10~8 6.2x10"8 6.2x10"8
PAH - 2.74x10~5 1.32x10"6 5.2x10~9 2.74x107° 1.32x10~6
pct 6.13x10"5 2.73x1076 . 2.0x20-8 - 6.14x10-5  2.75x10~6
Arsenic 3.91x10-8 g g 3.91x10~8 g
Cadmium e | e 1.9x10~9 1.9x10~9 1.9x10™9
1,2-diphenyl- d - d 8.0x10~-11 8.0x10-11 8.0x10~11

hydrazine
1,1,2,2-tetra~ d d 3.5x10"11 3.5x10-11  3.5x10"11

chloroethane

Total Cancer Risk: 8.99x10~3

4.19x1076

a. Risk values should be regarded as excess chance of getting cancer, with unity being

complete certainty. Thus 3::10“9 is three chancee in 1,000,000,000.

b. Sum of ingestion and absorption intake. Maximum values calculated from maximum detected
concentration of Indicator Chemical at the site. Average intake calculated using

arithmetic mean of above-detection-limit samples from surface soil.

c. Because entrained material is assumed to be generated from a large area of the sige, a

single intake value for dust was calculated using the arithmetic mean of the
above-detection-limit surface soil samples.

d. Benzene, 1,2-diphenylhydrazine, and 1,1,2,2-tetrachloroethane were presumed not to be

present in surface soil.

e. Chromium and cadmium are presumed to be non-carcinogenic by the oral route.

f. No potency slope is available for the inhalation route. The oral potency slope was used.

g. Only maximum arsenic level was assessed.
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TABLE 8-8
CARCINOGENIC RISK FROM INDICATOR CHEMICALS®
FUTURE SITE USE SCENARIO

Compound Bisk: Dust Risk: Air  Bisk: Total
Benzene c. 6.6x107 6.6x10
BEHP 7.49x10" 11 1.2x20" M (e) 8.60x20™
. Chromiwm (VI)  d. 2.3%10" (e) 2.3x10"
PAH 1.58x10" 1.9x10°8 T 177107
Pca 2.96x107" 7.4x20" 3.70x10"7
Arsenic ’ £ £ £
Cadmium d _ 6.7x10"(e) 6.7x10 "
1,2-diphenyl- c- 1.1x10"8 1.1x20"°
. hydrazine .
1,1,2,2-tetre~ ¢ _ a.9x10~° a.9x10~°
chloroethane
Total Cancer Risk: 8.06:110-7

a. Risk values are excess chance of getting cancer.

b. "Dust" risk calculated from the sum of ingestion and
abgorption intake. Because the outdoor soil which
ultimately contributes to indoor dust is assumed to be
transported from a large area of the site, only one
“average" value of contaminant intake via dust and air was
calculated for this scenario.

¢. Benzene 1,2 diphenylhdadrazine, and 1,1,2,2,
tetrachloroethene are not present in surface soil.

d. Chromium and cadmium are not uar:cindgenic by the oral route
and not absorbed, dermally. :

e. Oral potency slope used for inhalation exposures.

f. Only maximum arsenic concentration was assessed.
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Benzene

BEHP

PAHs

PCBs

Arsenic .
Chromium (VI)
Cadmium
1,1,2,2-TCA

3Risk values should be regarded as excess chance of getting cancer, with unity being complete certainty.

TABLE 8-9

CARCINOGENIC RISK FROM INDICATOR CHEMICALS®
CONSTRUCTION WORKER SCENARIO
UOP SITE, EAST RUTHERFORD, NJ

Rigk: SoilP Ri Risk:
Maximum Average Air® Total®

10-Honth 2=Month 10-Nonth 2=Nonth 10-Month 2-Month Maximum Average
4 8.17E-10 £ 3.71E-11 2.59E-10 1.56E-08 1.663—06 1.59E-08
2.76E-10 6.37E-09 2.91E-11 2.40E-10 1.51E-12 2.46E-11 5.67#—09 2.95E-10
1.78E-06 1.09E-06 2.76E-08 . 4.63E-08 2.582-09 2.83E-09 2.87E-06 7.91E-08
4.03E-06 2.11E-06 4.08E-08 1.625—67 9.34E-09 1.18E-08 6.16E-06 1.64E-07

5.22E-08 9.47E-08 g g g ] 1.47E-07 g

d d d d 2.86E-08 1.96E-07 2.25e-07 2.25E-07
d d d d 8.47E-10 - 1.09E-09 1.94E-09 1.94E-09
£ 1.79E-09 £ 3.57E-11 2.155-10. 2.29E-08 2.48E-08 2.32E-08
Sumed Risk =  9.45E-06 5.098-07

Thus 3 x 10~9 is three chances in 1,000,000,000.

bSum of ingestion and absorption intake. Maximum values calculated from maximum detected concentration
Average intake calculated using arithmetic mean of samples from surface
soil (for 10 month) or the weighted average of the subsurface and surface soil (for 2 month).

of Indicator Chemical at the site.

CBecause entrained waterial is assumed to be generated from a large area of the site, a single intake value
for dust was calculated using the arithmetic mean of the surface soil samples (for 10 month) or the weighted
average of the subsurface and surface soil (for 2 month).

dChromium VI and cadmium are presumed to be carcinogenic via inhalation only.

€Total 12-month risk to construction workers (10 month and 2 month scenarios combined).

fvolatiles are assumed not to be present and available for ingestion and dermal absorption from the surface soil.

90nly maximum arsenic level was assessed.
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9. PRESENTATION OF RISK

Risks from exposuie to constituents at the UOP Site were
preﬁented in tabular form in Chapter 8 for present and future
scenarios and for construction workers. Table 9-1 summarizes
these risks. It can be seen from this table that no
non~-carcinogenic risk is expected for exposures of the
magnitude developed in the exposure scenarios. _

Total carcinogenic risk for the present use scenario
ranges from approximately 8.99x107° to 4.19x10'§ depending
on assumptions about the source for ingestion and absorption
exposures. The total risk is primarily due to the presence of
PAH and PCB in the soil; which contribute about 30% and 70%,
fespectively.to the total risk. Direct contact with soil
appears to be the pathway of importance for exposure and
consequent risk.

Total carcinogenic risk for the future site use scenario
is: 8.06x10~’. Chromium (VI), PCB and PAH account for a
greater than 95% of the total risk.

' Total carcinogenic risk for the construction worker
scenario ranges from 9.45210~% to 5.09x10"7. As with
present and future use scenarios, the majority of risk comes
from exposure pathways involving contact with soil, and over
98% of the risk is associated with PAHs, PCBs and Chromium (VI).
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Scenario

Present Site Use
Future Site Use

Construction Worker

TABLE 9-1
RISK SUMMARY TABLE *
UOF SITE, EAST RUTHERFORD, NJ

Total Hazard Index®
Maximum Average
0.550 0.074
c ' 0.0020
0.036 0.025

8 A value less than one indicates no risk.

b Rigk values are excess chance of getting cancer.

Total Cancer RigkP
Meximum  Average

8.99 x 10-5 4.19 x 10-6
c 8.06 x 10-7
9.45 x 106 5,00 x 10-7

_° Because the outdoor s0il which ultimately contributes to indoor dust is assumed to

be transported from a large area of the site, only one "average" value of
‘contaminant intake was calculated for this scenario.




10. UNCERTAINTY ANALYSIS

Uncertainties in the risk assessment derive from a variety

of sources; including:

1) Variance in analytical measurement techﬁiques and the
quality of the results

2) Uncertainty related to the human activities giving
rise to exposure .

3) Dose-response extrapolation

10.1 Analytical Techniques

Variation in analytical results may produce an
overestimate or underestimate of Indicator Chemical available
for exposure. ' :

For data with adequate QA/QC documenta;ion, there is
likely to be little uncertainty due to analytical error in this
portion of the risk assessment.

10.2 Exposure Activities

There is extreme uncertainty in determining the types of
human activity that produce exposure. Hypothesizing an
exposure pathway that does not exist overestimates risk, while
neglecting an existent pathway underestimates risk. It is
ERT's experience that the ingestion pathway assessed in this
report tends to reveal greater risk than some exposure paths
not included. Thus, the current assessment should still give a
conservative estimate of the risk of the site.

For the exposure pathway that has been chosen, uncertainty
concerning frequency and duration of exposure may produce
underestimates or overestimates of risk. Uncertainty
concerning the location of exposure has produced overestimates
of risk because the area of contamination was distributed

.10-1
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across the entire site for the exposure scenario rather than

only in the detected areas.
10.3 Dose-Response Extrapolation

Uncertainty in extrapolating dose-response déta from the
laboratory or epidemiological study to environmental health
risk assessments is large. It may tend to produce an
overestimate or underestimate of risk. The EPA methodology for
selecting AICs is reasonably conservative and should produce
reasonable certainty that an exposure below the AIC will not
cause an effect. The method, however, only relates to known
" effects of the compound.

The potency slope for carcinogenic PAH is based on a study
of benzo(a) pyrene carcinogenicity and is an upper 95%
confidence bound on the dose-response curve. As such, this
risk estimator should be more likely to overpredict than
underpredict risk. It appears that benzo(a) pyrene is a more
potent carcinogen than other PAH being subjected to the same
analysis in the current report. This should also tend to
produce an overprediction of risk. PAHs that have not been
included in the cancer assessment may have co-carcinogenic
action (they are not carcinogenic themselves, but enhance
cancer production of other PAH) or be anti-carcinogens. The
other PAH in the material at the UOP site may have either of
these actions and increase or decrease the risk from exposure
to carcinogenic PAH. The potency slope for PCB is also an
upper 95% confidence bound and should therefore be
conservative. Uncertainty relative to the qualitative aspects
of PCB toxicity was discussed previously, in Chapter 2.

10-2
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11. DISCUSSION AND FINDINGS

Areas 1, 1A, 2, and 5 of the UOP site in Edst Rutherforgd,
New Jersey have been found to contain organic and inorganic
contaminants. For the most part, these constituents are
distributed in the soils and ground water at the site in a
random fashion (a possible exception to this trend is the
presence of PAH and PCBs, which tend to be limited to Area 5).
Further, detection of mosf compounds occurred infrequently
(frequency of detection of Indicator Chemicals is compiled in
Tables 1-2, 1-3 and 1-4). 1Indicator Chemicals, chosen by UOP
based on high indicator score ranking or frequency of detection
higher than most compounds, included: '

arsenié,

benzene,

bis(2-ethylhexyl)phthalate, ,
carcinogenic polynuclear aromatic hydrocarbons (PAH,
including benzo[a] anthracene, benzo[a]lpyrene,
benzo[b]fluoranthene, chrysene, and
dibenzo-[a,h]lanthracene),

chromium

éyanide

l;z-dichlorobenzene )
polychlorinated biphenyls (PCBs),
monochlorobenzene, and

" lead.

In addition, NJDEP directed that seven other compounds be
included in the risk assessment "because of Eheir ranking,
significént representativeness of a portion of the site, and/br
presence above ARAR values” (NJDEP, April 28, 1989 letter to
Lawrence Geyer from James Schnitzer). ’

Baéed on this directive, the following four were added to

ground water:

11-1
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1,2-diphenylhydrazine
toluene
1,1,2,2-tetrachloroethane
nickel;

and the following three were added to surface soils:

° mercury
° zinc
° cadmium.

The following logic suggests that the site is not expected
to significantly impact off-site receptors. Dusts or volatile
emissions from the site are likely to be dispersed to very low
concentrations before they reach offsite locations. Ground
water does not communicate with offsite wells. The stream
channels on site empty to Berrys Creek and could provide a
source for contamination of aquatic biota. The impact of these.
potential sources are assessed in the Ecological Risk
Assessment (Volume 2, Part I).

On-site receptors presently include individuals who
trespass or are legitimate visitors to the site. As directed
by NJDEP, én exposure scenario in which a young person was
present at the.site 1 hour per week, 12 months per year
breathing volatile or entrained materials, ingesting 100 mg of
surface soil, and absorbing constituents from soil clinging to
hands and arms, was developed to assess the potential health
risk to current site visitors.

The outcome of the risk assessment of the above described
scenario indicates that non-carcinogenic toxic effects from
constituents at the site are not likely to be significant.
Predicted intakes of these materials are between 2 and
51,100,000 times lower than acceptable intakes (AICs) developed
by the U.S.EPA. The overall potential cancer risk of the site
was approximately 8.99 x 1072 to 4.19 x 10°%. The majority
of the overall potential cancer risk is from carcinogenic PAH
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and PCBs. For both compounds, the soil ingestion route of
exposure is primarily responsible for the potential risk
level. The estimated potential carcinogenic risks are
unrealistically high; at a minimum by one order of magnitude.
Assumptions that lead to an overestimate include:

o- Assuming soil is available for trespassers for 12
months. This assumption does not account for times
during the year that the site is snow covered, the
ground is frozen, or the weather is inclement, thus
preventing trespassers access to contaminants in soil.

) Assuming a person ingests 100 mg of soil during the
brief period they are on site. Recent evidence
indicates that young children, those most likely to
ingest soil, only eat about 55 mg of outdoor soil per
day.' According to NJDEP, "motor bike riding provides
a much larger possibility for soil ingestion and/or
inhalation than merely walking across the site, and
therefore renders consumption of 100 mg of soil éer
visit to be a reasonable assumption.” (NJDEP, April
28, 1989 letter to Lawrence Geyer from James
Schnitzer). Based on studies by Hawley (1985), who
reported lower ingestion rates even for heavy work,
ENSR continues to believe that using a soil ingestion
rate of 100 mg overestimates risk.

° In addition, the risk assessment has assumed a very
high concentration of dust in soil; a conservatively
high proportion of respirable particulates in air; a
volatile emission exposure scenario that has a very
low probability of occurrence; and that indicator
compounds do not degrade.

o Further, the risk assessment assumed 511 PCBs are
carcinogenic. Laboratory evidence indicates that
Aroclor 1248, the Aroclor found at this site, . is not
carcinogenic. Only Arocolor 1254 and 1260 have been
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demonstrated to be carcingenic in animals. Potential
PCB risks may thus be much lower than estimated.

° The risk assessment also assumed all PAH have the
same cércinogenic potency as BaP, a relatively potent
PAH. A recent summary of scientific evi¢ence (ICF
1987) indicates that almost all PAH are less potent
than BaP. Therefore any actual risks are lower than

those estimated in this assessment.

All of these assumptions lead to significant overestimates
of risk. The results of the risk assessment should be used
with this in mind.

Research into the zoning and land-use planning activities
of authorities controlling the area of the UOP Site indicates
that the future use of the property will almost certaihly be
commercial or industrial. An exposure scenario considering
this type of land use revealed health risks slightly lower than
that for the present use scenario. No non-carcinogenic
indicator chemicals have significant health impact; Margins of
Safety range from 542 to 14,000,000 for the future site use
scenario. Total potential carcinogenic risk has been
calculated to be 8.06x10”’/. In this case the majority of
potential fisk is from chromium (VI), carcinogenic PAH, and
PCBs. Ingestion exposures account for a majority of the risk.

Final site clean-ﬁp levels will be determined in the UOP
site feasibility study. These. levels may be based on
. health-based criteria, or on a combination of health-based
criteria and other criteria such as ecological~based criteria,
ARARs, and TBCs. N.J. Soil Action Levels, which are TBCs, are
an example of this type of criteria, and are listed in Section
6. The results of this health-based éssessment indicate that
most of the exposure pathways have the same source - surface
soils. It therefore appears that, if necessary, remedial
action taken on the basis of health criteria should address
surface soil contamination of chromium, PAH, and PCBs. If
necessary, remedial activities should reduce direct contact

with these materials and prevent the possibility of entrainment.
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For the purposes of remedial design, it is pertinent to
develop a "design goal®" that would reduce risk from the
presumed exposure scenario to levéls considered acceptable. Of
course, "acceptable"” is a value judgement that must be weighed

against the following factors to be evaluated in the

'

feasibility study:

Cost of remedial actions
- Is the reduction in risk justified.by the
\increase in cost? (A large cost increase for a
modest risk reduction is not an appropriate use

of resources.)
Feasibility of remedial actions

- Is the reduction in risk attainable by current
technology? |

- Are the concentration goals measurable?

Level of certainty that the exposure will occur.

- Several. conservative assumptions are built into

each exposure scenario. As these conservative
assumptions are compounded, fhere is less
certainty that the scenario would actually
occur. Some facilities are operated that have a
virtual certainty of exposure. One example of
these is a resourc¢e recovery facility that would
have emissions of combustion by-products.

Size of the population at risk

- The size of the potentially affected population
is important in determining the overall risk of
exposure. Small impacted populations have a
smaller total risk than large populations. 1In
the example cited above, the resource recovery
facility emissions would be expected to expose a
very large populatton._ The uses of the UOP Site
will result in a much smaller population that
could potentially be exposed.
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) Special attributes of the population at risk
- Small children, nursing home residents, and
hospital patients are examples of sensitive
populations that might be protected to a lower
risk level. These sensitive populapions are not
expected to be present or be future users of the
UOP Site. '

Under U.S. EPA Guidance under CERCLA (1985), design goals are
to be developed for a range of risks from 1074 to 1077,
This range can be used with the other information available to
risk managers, to select a design goal for the site. Because
the cancer risk at low doses is presumed to be linear under EPA
dose-response assessment methodology, the design goals for EPA
criteria will merely be order of magnitude multiples. To
calculate a design goal, one must determine the difference
between the estimated risk and the risk goal'and reduce the
current soil concentration by that amount. In arithmetic form:
Design Goal Concentration = Rf%ﬁf%ﬁ;%gfigﬁsfgiﬁtéﬁﬁ%?n.
Table 11-1 presents design goals at different acceptable
risk levels for chromium, PAH, and PCBs for the current site
use scenario. These calculations are made with either maximum
risk or average risk estimates; the values are the same in
either case. However, the design goals may be applied
differently, depending on which exposure scenario, worst-case
or "average", is selected as credible. If the worst-case
ingestion exposure is considered likely for the site, a design
" goal represehts the maximum value that should remain accessible
anywhere on the surface of the site. If the random-contact
scenario (which results in expdsure to average soil conditions)
is considered more likely, then a design goal represents the
average value that should remain accessible on the surface of
the site. Table 11-1 indicates that the existing maximum or
average concentrations of Indicator Chemicals is less than thg
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TABLE 11-1
BEALTH-BASED DESIGN GOALS
PRESENT SITE USE
UOP SITE, EAST RUTHERFORD, NEW JERSEY

Surface Soil Surface Soil Goalg for Surface Soils (mg/kg) =
Compound® Conc.. ma/kg-Avg. Cong., mg/kg-Max Risk = !Q_4 Risk = 1n‘-5 Rigk = !Q—ﬁ Risk = 1Q—7
Chromium VI 6.9 : 144 b. b. a. a.
PAH 3.87 80.6 b. a. 2.9 0.3

PCB 21.4 480 b. a. 7.8 0.8

a. Existing average constituent concentration is less than the calculated design goal.
b. Existing average and maximum constituent concentration is less than the calculated design goal.

¢. Indicator compounds not listed in the table do not have concentrations with greater than lxlo-'7 risk.

r




calculated design goal for risk levels equal to 10'4 and

10'5 for all indicator chemicals, as well as the 10"6 and
10—7 for chromium (VI). 1If health-risk based criteria are
used, this indicates that the site already meets health-based
design goals and no further site remediation is necessary.
Site remediation would be necessary to lower the risk to 10~
or 10~/ remediation goals for PAH and PCB.

Table 11-2 presents design goals for chromium, PAH, and
PCB based on the future use exposure scenafio. Because
exposure to Indicator Chemicals in this scenario results from
average soil concentrations, the design goals derived in this
table are goals for exposure to average soil conditions on the
site. Here it is apparent that all Indicator chemicals meet
the 10~4, 107>, and 1076
the site already meets health-based design goals based on
expected future use for risk levels equal to 1074, 1077,
and 10-6 for all indicator chemicals, and no further site

remediation is necessary. Site remediation would only be
7

6

design goals. This indicates

necessary to lower the risks to the 10 ' level.
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TABLE 11-~-2
HEALTE-BASED DESIGN GOALS
FUTURE SITE USE SCENARIO
UOP SITE, EAST RUTHERFORD, NEW JERSEY

Surface Soil Goals for Surface Soils (ma/kg) -
Compound®  Conc.. wa/kg-Avg. Risk=10"¢  Risk = 107° =100  Risk = 1077
Chromium VI 6.9 a. a. a. 3.0
PARH 3.87 a. a. a. 2.2
PCB 21.4 a. a. a. 5.8

a. Existing average constituent concentration is less than the calculated desién goal.
b. Indicator compounds not listed in the table do not have concentrations with greater than 1::].0-7
risk.
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SUMMARY OF HAZARD INDICES AND CANCER RISK ESTIMATES FOLLOWING THE DERMAL ABSORPTION

TABLE A

OF CHEMICALS WHILE SWIMMING IN THE STREAM AT THE GOOSE FARM SITE

Reasonable
Maximum
Lifetime Daily
Reasonable Maximum Daily Intake Via Cancer
Intake Via Dermal Dermal Patency Upper-
Concentration Chronic Absorption of Chemicals Absorption While Factor Bound
in Stream Oral RfD While Swimming Swimming (1/mg/kg/ Cancer
Chemical (ngl/t) (mg/kg/day) (mg/kg/day) Hazard Quotient (mg/kg/day) day) Risk
Child Adult Child Adult
Benzy! Alcohol 0.03 3 x10'H 3 x 10" 3.1 x 101 1 x 10° 1 x 10° - NA*
Bis(2-Chloroethoxy)Methane 5.21 1 x 102 P* 5.3 x 10* 5.4 x 10* 53 x 10%] 5.4 x10° - NA
Bis(2-Chloroethyl)Ether 0.005 7.5 x 10*P | 5.1 x 10" 5.2 x 10" 6.8 x 10* | 6.9 x 10® | 2.2 x 10" (B2) 1.1 2.4 x 10"
Bis(2-Ethylhexyl)Phthalate 0.001 2 X 102 H 1 x 10" 1 x 10" 5 x 10" 5 x 10 4.4 x 102 (B2) | 1.4 x 107 | 6.2 x 10™ “
2-Butanone 0.37 5 x 10’ H 2.3 x 108 2.4 x 10° 46 x 10* | 4.8 x10* - NA “
1,2-Dichloroethane 0.29 1.9 x 107 P 29 x 10° 3 x 107 1.5 x 10* 1.6 x 10*® 1.3 x 10°(B2) | 9.1 x 107 | 1.2 x10"
2,4-Dimethylphenol 0.02 2 x 102 H 2 x 10 2.1 x 107 1 x 10* 1.1 x 10® - NA
Isophorone 0.05 2 x10'H 5.1 x 10" 5.2 x 1010 2.6 x 10° | 2.6 x 107 22 X 10°(C) | 4.1 x 10°| 9 x 10®
4-Methyl-2-Pentanone 0.18 S x 102 H 1.8 x 10° 1.9 x 10° 3.6 x 10* | 3.8 x 10°* - NA
2-Methylphenol 0.15 5 X 102 H 3 x 107 3 x 107 6 x 10° 6 x 10°¢ - NA
4-Methylphenol 0.24 5 x 102 H 5.3 x 107 5.4 x 107 1.1 x 10° 1.1 x 10° - NA
Phenol 0.24 6 X 10'H 2.5 x 107 2.6 x 107 4.2 x 107 4.3 x 107 - NA
Total Hazard Index = 0.0005 0.0005 Total Cancer Risk =

e




AT

TABLE A

period of exposure for noncarcinogenic effects (i.e., ED X
365 days/yr); and 70-year lifetime for carcinogenic effects

(i.e., 70 yrs X 365 days/yr). (U.S. EPA, 1989; Human
Health Evaluation Manual).
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NOTES FOR TABLE B:

. H = HEAST (Health Effects Assessment Summary Tables) and/or IRIS (Integrated Risk Information System).
P = Provisional value.

¢ NA = Not applicable.

Weight of evidence for carcinogen classification.



TABLE D

Chemical

Household Products and
Foods Typically
Containing the
Chemicals of Concern

Typical Outdoor Air
Concentration

Typical Indoor Air
Concentration

|

Phenol

disinfectant, medicinal
preparations including
ointments, ear and nose
drops, cold sore lotions,
mouthwash, gargles,
toothache drops,
antiseptic solutions,
analgesic rubs (ATSDR,
1989).
fried chicken, fried
bacon, smoked summer
sausage (7 ppm),
smoked pork belly (28.6
ppm), throat lozenges
(32.5 mg/lozenge),
calamine lotion (U.S.P.)
= 1% phenol

Toluene

paints, inks, gasoline,
adhesives, cleaning
agents, cosmetic nail
products (ATSDR,
1989).

1-30 pg/m®
(ATSDR, 1989).

10-610 ug/m®
(Gammage and Kaye,
1985).




TABLE D

SUMMARY OF THE COMMON OCCURRENCES OF THE VOLATILE CHEMICALS

OF CONCERN AT GOOSE FARM

Household Products and
Foods Typically
Containing the

Chemical J Chemicals of Concern

—

Typical Outdoor Air

Typical Indoor Air
Concentration

Concentration

Benzyl Alcohol cough syrups, perfumes,

cosmetics, ophthalmic
solutions, burn and
dental solutions, insect
ointments, dermatologic
aerosol sprays (HSDB,
1991).

2-Butanone

glues, paints, dried
beans (148 ppm), split
peas (110 ppm), lentils
(50 ppm) (ATSDR,
1991).

Ethylbenzene paints, inks, gasoline

4.3 ug/m® (mean) 25 ug/n® (mean)
(ATSDR, 1990).

(Gammage and Kaye, (Gammage and Kaye,
1985). 1985).

Isophorone paints, inks, lacquers,
adhesives (ATSDR,
1989).

2-Methylphenol disinfectant, deodorizer,

tobacco smoke,
tomatoes, cheeses, red
wine, caoked asparagus,
butter, oil (ATSDR,
1991).

\t



